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April 30, 2007

Ms. Deborah A. Swichkow
U.S. Department of Energy
NE-1/Germantown

1000 Independence Ave., SW
Washington, D.C. 20585-1290

SUBJECT: DE-FG07-071D14798 - TRIDEC Global Nuclear Energy Partnership Siting Study
Dear Ms. Swichkow:

The Tri-City Development Council (TRIDEC) respectfully submits the two attached reports that
provide results of siting studies conducted under U.S. DOE grant DE-FG07-071D14798, Siting
Study for Use of Hanford Site for GNEP Facilities.

At DOE’s request, two proposals — one from TRIDEC and one from Columbia Basin Consulting
Group (CBCG) were combined under TRIDEC for the purposes of this grant. The two proposals
are significantly different in scope; the TRIDEC proposal is focused on Hanford as a potential
location for two new GNEP facilities; and CBCG proposal addresses the modification and use of
existing DOE facilities at Hanford to address GNEP’s advanced research and development
component.

The major goals for the combined siting study were to:

1. TRIDEC -- determine licensing and permitting requirements at the selected Hanford
location for the two new GNEP facilities — a Nuclear Fuel Recycling Center (NFRC) and
an Advanced Recycling Reactor (ARR);

2. CBCG -- review licensing and permitting requirements for DOE’s Fast Flux Test Facility
(FFTF) and Fuels and Materials Examination (FMEF) facility; and

3. Provide information and obtain feedback from local and regional stakeholders regarding
the purpose of the GNEP siting study.

Throughout the grant application and study period, TRIDEC has consistently maintained and
communicated that its first priority and commitment to DOE, the state of Washington, and the
Tri-Cities community is to support Hanford cleanup.

The TRIDEC study has revealed that GNEP (if located at Hanford) could contribute to Hanford
cleanup efforts while reducing GNEP initial investment costs. The TRIDEC consortium
determined that through the use of DOE 400-Area facilities several hundred million dollars will
be saved by DOE in construction costs, and some $500 million of prospective 400-Area
decontamination and decommissioning costs could be redirected to other Hanford cleanup
activities. In addition, the NFRC, with some modifications, might be used to recycle, and



thereby reduce, a large portion of the 2,000 tons of plutonium fuel remaining from the Hanford
production reactors. Currently, it costs some $70 million-per-year to protect this spent fuel at
Hanford. A significant reduction of this defense waste could result in additional savings to DOE
and the Federal Government.

During this study, several consistent themes surfaced from focus groups and one-on-one sessions
with key decision-makers across the state:

e Strongest among the messages was that cleanup of Hanford must come first.

e We also heard that bringing additional nuclear waste into the state would be met with
significant resistance.

e Other comments and questions were directed at the specific components of GNEP that
had the potential to help Hanford cleanup and reduce the nation’s spent nuclear fuel,
while at the same time not making Hanford the de-facto repository for the United States.
Those components of GNEP would be worth considering — keeping in mind that a
research and development program would be a prerequisite.

e Finally, we heard that any potential increase in the use of nuclear power must be
evaluated in the context of a comprehensive energy strategy.

Results of the siting portion of the study indicate that from a technical perspective, the portion of
the DOE Hanford Site leased by Energy Northwest is ideally suited for locating the GNEP ARR
and NFRC facilities. The site meets and exceeds all criteria for these facilities, and has more
capabilities than any of the other 10 grant sites, thereby offering considerable cost savings and
the ability to meet stringent DOE schedule requirements. TRIDEC and its partners recognize
that a robust GNEP research and development activity and a full environmental impact statement
record of decision would have to be completed before any steps are taken to select the actual site.

Among the key technical features of the Hanford Site that are highlighted in the two reports
include construction permits granted by the Nuclear Regulatory Commission (NRC) for reactor
siting at the recommended site that already houses an operating nuclear power plant and is
equipped with roads, railroads, and site infrastructure; ample water; power (in-and-out); security;
emergency preparedness; and additional capacity for sewage treatment. Additionally, there are
existing DOE facilities such as FMEF that could accelerate the start of the GNEP program, and a
highly qualified and available workforce in place. Finally, Energy Northwest currently has 520
tons of spent commercial fuel on site in dry cask storage that could be used to initiate the fuel
recycling program in a timely manner.

TRIDEC and the Tri-Cities community appreciate the opportunity DOE has presented through
this grant for the Hanford site to be seriously considered for the Global Nuclear Energy
Partnership program. Please let us know if you require additional information.

Sincerely,
Sy (X R

Gary R. Petersen
Vice President, Hanford Programs

cc: Jeffrey C. Fogg
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof.

This report contains no proprietary, classified, or export control information.
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Executive Summary

This report describes an evaluation of the potential for using certain locations on the U.S.
Department of Energy (DOE) Hanford Site in southeastern Washington for siting a Nuclear Fuel
Recycling Center (NFRC) and an Advanced Recycling Reactor (ARR). These proposed facilities support
the objectives of DOE’s Global Nuclear Energy Partnership (GNEP) program to develop and deploy
advanced nuclear recycling and reactor technologies that can provide reliable energy with less waste
burden. The report was prepared in fulfillment of a January 30, 2007, award by the Tri-City Development
Council (TRIDEC) Consortium (the Consortium), which consists of TRIDEC, AREVA, Washington
Group International, Inc., Battelle, and Columbia Basin Consulting Group (CBCG).

This report provides a description of the Hanford Site, and in particular specific portions of the Site
which are considered to be especially favorable for siting of the proposed facilities. The proposed
location has ample land, power, and water resources; access to transportation; existing infrastructure and
facilities; nearby research facilities; and a local pool of skilled labor. The portion of the Hanford Site
recommended by the Consortium for siting of the NFRC and the ARR is a portion leased from DOE by
Energy Northwest for construction of Washington Nuclear Projects 1 and 4. Additional space and
infrastructure is available on the adjacent land known as the “400 Area” of the Hanford Site. These
portions of the Hanford Site are ideally suited for locating the GNEP ARR and NFRC facilities for the
following reasons:

e Energy Northwest received permits from the U.S. Nuclear Regulatory Commission for
construction of two nuclear power plants on the leased land. Energy Northwest operates a
nuclear power reactor, the Columbia Generating Station, on an adjacent site leased from DOE.

e The Hanford Site has an existing road network.
e Railroad infrastructure exists on the Hanford Site and to the Energy Northwest location.

e The Hanford Site is accessible by barge (“Pacific-Rim” spent fuel could be brought directly to
Hanford by barge, creating a unique international transportation advantage in this global process).

e Two different power sources serve the Site, with a 115-kV transmission line from the Benton
County Public Utility District (PUD) Benton Substation and a 230-kV transmission line from the
Bonneville Power Administration Ashe Substation.

e Transmission lines are in place from the proposed location out to the Northwest grid.

e« Emergency preparedness procedures are already in place including sirens on the Columbia River
and emergency centers at the Benton County PUD and DOE Federal Building.

e Ancillary buildings, including cooling towers and buildings on the Energy Northwest site, can
potentially be used during construction.

e A pumping station is available that could provide an adequate supply of water from the Columbia
River for the two new GNEP facilities.

e The existing Energy Northwest sewage treatment plant is capable of serving both the NFRC and
the ARR.

e A potable water supply is in place.
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o A ready spent fuel supply is on hand to begin the process (520 metric tons of spent nuclear fuel
has been generated by the Columbia Generating Station and is located at Energy Northwest now,
and more will be generated over the next 10 years; spent fuel recycling would also reduce the
amount of nuclear “waste” at Hanford).

e Laydown yards exist at the Energy Northwest location and at the Hanford 400 Area.

e Temporary spent fuel storage is available at the Energy Northwest site and in the Hanford 400
Area.

e AREVA already has a commercial nuclear fuel supply center in North Richland.

e The Fuels and Materials Examination Facility and Materials and Storage Facility already exist in
the 400 Area.

e The DOE Fast Flux Test Facility can provide a fuels and materials research reactor facility and
could greatly reduce the cost and schedule to bring new GNEP operations on line.

e Atrained Hanford Patrol security force is in place.
e Considerable local nuclear engineering and operations expertise exists.

e The nearby Volpentest HAMMER (Hazardous Material Management and Emergency Response)
Training and Education Center offers extensive capabilities — from radiation worker to
construction worker training programs.

e There is a nearby commercial low-level radioactive waste disposal site operated by U.S. Ecology,
Inc., in the northern portion of the Hanford Site.

e A mixed waste and low-level radioactive waste processing facility is located in Richland adjacent
to the Hanford Site; it is operated by Pacific EcoSolutions, Inc.

Regulatory and permitting issues applicable to siting of the GNEP facilities on the Hanford Site are
discussed in the report. No legislative or regulatory prohibitions that might prevent the siting of a NFRC
on the Hanford Site were identified during this study. Aside from the Washington State statute that voter
approval would be needed for a public entity, including a public utility district, to issue or sell bonds to
finance construction of certain power plants, there are no known legislative or regulatory prohibitions that
might prevent siting of an ARR on the Hanford Site. This statute would only apply to public entities and
not to DOE, or private entities.

Stakeholder involvement activities were conducted in Washington State as part of the siting study.
These activities are described in the report and examples are provided of public information products that
were developed.

Based on the evaluation documented in this report, the TRIDEC Consortium concludes that the
proposed location on the Hanford Site meets or exceeds all of the requirements of DOE for siting the
NFRC and ARR and potentially provides considerable cost and schedule advantages to the Federal
Government over alternative sites.
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1.0 Introduction

This report provides the results of a siting study to evaluate the federally owned U.S. Department of
Energy (DOE) managed Hanford Site as a possible location for two facilities being proposed by the
Global Nuclear Energy Partnership (GNEP).? The facilities include a Nuclear Fuel Recycling Center and
an Advanced Recycling Reactor” to be located near the Energy Northwest generating reactor in the
southeast region of the Hanford Site which is located in southeastern Washington State. The report
preparation team includes the Tri-City Development Council (TRIDEC), the Washington Group
International, Inc., AREVA, and Battelle. At DOE’s request, two Tri-Cities grant applications were
combined — one from TRIDEC and one from Columbia Basin Consulting Group (CBCG). The major
goals of the siting study were to identify local, state, and federal licensing and permitting requirements
pertinent to the two GNEP facilities, and any regulatory prohibitions that might prevent siting such
facilities, and to inform and obtain feedback from local and regional stakeholders regarding the purpose
of the GNEP siting study.

A third goal, to determine regulatory and environmental permits required for the Fast Flux Test
Facility as an Advanced Fuel Cycle Research Facility, is being led by CBCG, under contract to TRIDEC,
and is described in a separate report provided by CBCG.

Goals and objectives of the siting study are described in Section 1.1. Certain assumptions were
made about the nature of the facilities when preparing the regulatory information. These assumptions and
facility descriptions are provided in Section 1.2.

1.1 Goals and Objectives

The goals of the siting study were achieved during the course of the grant period and results are
provided in this report. Chapter 2 of this document provides a description of the pertinent attributes of the
Hanford Site and a justification for recommending the proposed area on the Hanford Site as a desirable
location for siting the GNEP facilities, the Nuclear Fuel Recycling Center and the Advanced Recycling
Reactor.

Chapters 3 and 4 provide information in response to the study goal to obtain regulatory and
permitting information relevant to hosting the GNEP facilities on the Hanford Site. Chapter 5 and 6
describe activities to meet the study goal to conduct community involvement activities for the purpose of
informing state and local stakeholders of the purpose of the TRIDEC Siting Study grant and in this
process to obtain stakeholder opinions, concerns, and values regarding the study. The research conducted

® The Hanford Site is one of 11 sites being considered as possible locations for the proposed GNEP facilities. The
other sites under consideration are Atomic City, Idaho; Barnwell, South Carolina; Hobbs, New Mexico; ldaho
National Laboratory, ldaho Falls, Idaho; Morris, 1llinois; Oak Ridge National Laboratory, Oak Ridge, Tennessee;
Paducah Gaseous Diffusion Plant, Kentucky; Portsmouth Gaseous Diffusion Plant, Portsmouth, Ohio; Roswell,
New Mexico; and Savannah River National Laboratory, Aiken, South Carolina.

® In the January 30, 2007, award letter, DOE used the terms Consolidated Fuel Treatment Center and Advanced
Burner Reactor for these facilities. However, DOE’s Notice of Intent (NOI) to Prepare a Programmatic
Environmental Impact Statement for GNEP (72 FR 331; January 4, 2007) used the terms Nuclear Fuel Recycling
Center and Advanced Recycling Reactor for the two facilities. The terms used in the NOI are used in this report.
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and activities held during this study period to accomplish these goals advanced the understanding of local
and regional citizens and stakeholders as to the scope of the GNEP siting study and purpose of the
proposed facilities; these activities were accomplished in a fiscally responsible manner and with technical
accuracy. Information on the TRIDEC siting study was posted to the TRIDEC website early in the grant
period, with links to the GNEP website, to ensure easy assess for the public’s benefit in learning about the
components of the scope of the study and the overall GNEP Initiative. A comparison of the actual
accomplishments with the goals and objectives of the project is provided in Table 1.1.

1.2 GNEP Facilities Descriptions and Assumptions

The purpose of the Global Nuclear Energy Partnership is to encourage expansion of domestic and
international nuclear energy production while reducing the risks associated with nuclear proliferation, and
to reduce the volume, thermal output, and radiotoxicity of spent nuclear fuel before disposal in a geologic
repository (72 Federal Register [FR] 331-336).

The domestic part of the GNEP program consists of three proposed facilities:

1. aNuclear Fuel Recycling Center (NFRC) - to separate light-water reactor spent nuclear fuel and
fast reactor spent nuclear fuel into their reusable and non-reusable constituents, and fabricate fuel
for use in the destruction of transuranic elements in a fast reactor (the advanced recycling reactor)

2. an Advanced Recycling Reactor (ARR) - to convert long-lived radioactive elements (e.g.,
plutonium and other transuranics) into shorter-lived radioactive elements while producing
electricity

3. an Advanced Fuel Cycle Research Facility - to be built at a DOE site to support research and
development relating to separation and fabrication of fast reactor transmutation fuel to enable the
destruction of transuranic elements separated from spent nuclear fuel.

The Hanford GNEP siting study involves only the first two facilities, the NFRC and ARR. The
purpose of this Chapter is to provide general information on the GNEP facilities to support discussion of
the site selection rationale and regulatory requirements, and is based on limited specific facility
information.

The GNEP program is still early in the development phase and technologies have not been selected
nor has the size of the facilities been determined. Therefore, information provided on the NFRC and
ARR in this chapter is for general discussion purposes only. The information is based on DOE’s program
statements and some general knowledge from worldwide operating experience based on available
information for facilities using currently available technology.
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Table 1.1. Comparison of Goals and Objectives with Accomplishments of Hanford GNEP Siting Study

Goal

Accomplishment

Identify site and specific location within
that site for the NFRC and ARR

Sites selected, maps developed; provided in Chapter 2

Rationale for siting GNEP facilities at
proposed location

Justification linked to minimum site criteria; provided in
Chapter 2

Identify local, regional, state, and national
regulatory and environmental permits
required for the NFRC, including
legislative or regulatory prohibitions that
might prevent siting such a facility.

Researched and identified for the NFRC; provided in
Chapter 3

Identify local, regional, state, and national
regulatory and environmental permits
required for the ARR, including legislative
or regulatory prohibitions that might
prevent siting such a facility.

Researched and identified for the ARR; provided in
Chapter 4

Conduct informal community involvement
activities

One public meeting held - Tri-Cities 3/16/07

Three focus group discussions held - Edmonds, WA
4/12/07, Spokane, WA 4/19/07, and Seattle WA 4/23/07

One presentation given - Pasco WA 3/21/07
52 media contacts made by phone and email
75 interactions with regional leaders

Media talking points prepared

Two news releases prepared

One newspaper ad prepared and run twice in local print
media on March 11 and March 15, 2007

Descriptions provided in Chapter 5. Sample products
provided in Appendix.

Summarize state and local stakeholder
concerns, issues, and values in summary
reports due to DOE 10 working days after a
meeting is held.

Summary reports were provided to DOE as follows:
Tri-City meeting report sent on 3/23/07

Edmonds meeting report sent on 4/23/07

Spokane meeting report sent on 4/25/07

Seattle meeting report sent on 4/26/07

Deliver a Mid-Term Progress Report

A Mid-Term Progress Report was delivered to DOE on
March 28, 2007, in Washington, D.C.

Deliver a Detailed Site Report

This document is the detailed site report.

1.2.1

Nuclear Fuel Recycling Center (NFRC)

The following description of the NFRC is taken verbatim from DOE’s Notice of Intent published in
the Federal Register January 4, 2007, page 334:
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In general terms, GNEP recycling would work as follows. Spent fuel would be received
from commercial nuclear reactors and would be processed in a nuclear fuel recycling center to
separate the potentially reusable constituents (uranium and transuranic elements) from the non-
reusable constituents (e.g., fuel element structural materials and fission products). The reusable
constituents would be used to make transmutation fuel for an advanced recycling reactor and,
possibly, other reactor fuels (e.g., uranium could be re-enriched and made into light-water reactor
fuel). The transmutation fuel would be consumed in an advanced recycling reactor, and the
advanced recycling reactor would also produce electricity during these operations. The spent
transmutation fuel would then be separated and the remaining transuranics used to make new
transmutation fuel to be further destroyed in the advanced recycling reactor while producing
electricity. Non-reusable constituents would be converted to waste forms for eventual disposal in
a geologic repository or for other long-term storage or disposal, as appropriate. This fuel cycle
has the potential to reduce the volume, thermal output, and radiotoxicity of waste that would need
to be placed in a geologic repository, thereby increasing the geologic repository’s effective
capacity and lessening the need for additional repository capacity (72 FR 334).

1.2.2 Advanced Recycling Reactor (ARR)

The ARR would be a fast neutron spectrum reactor that would be capable of converting long-lived
radioactive elements (e.g., plutonium and other transuranics) into shorter-lived radioactive elements while
producing electricity. The ARR could be privately owned and operated, potentially with government-
supplied incentives or other involvement yet to be determined.

The DOE anticipates that the reactor used would be the Sodium-Cooled Fast Reactor (SFR) system,
which features a fast-spectrum, sodium-cooled reactor and a closed fuel cycle for efficient management of
actinides and conversion of fertile uranium.

Taking into account the limitations cited earlier, the main components of the ARR are envisioned as
follows:

e Reactor Building — contains the nuclear island and its associated auxiliary systems, along with the
fuel component handling equipment, fuel decontamination facilities, and storage for new and
used fuel. The reactor building will be designed to prevent the release of radioactivity and to
provide radiological shielding.

e Steam Generator Building — contains steam generators

o Auxiliary Building — contains nuclear island component cooling systems and the reactor building
HVAC system

e Turbine Generator Building — contains turbines and generators to produce electricity. The turbine
generator building is connected to the steam generator building by feed water and main steam
lines.

e Switchyard and Transmission Lines — contains components to transfer electricity to grid
o Auxiliary Building and balance of plant facilities.

The ARR would be designed for management of high-level radioactive wastes and, in particular,
management of plutonium and other actinides. Important safety features of the system would include a
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long thermal response time, a large margin to coolant boiling, a primary system that operates near
atmospheric pressure, and an intermediate sodium system between the radioactive sodium in the primary
system and the water and steam in the power plant.

DOE is currently evaluating alternative fuel types (e.g., oxide, metal) and power ratings (250 to
2,000 MW thermal, 80 to 600 MWe). DOE also will assess appropriate alternatives for spent nuclear fuel
generated by the reactor prior to future recycling, at a level related to the projected size of the reactor.

1.2.3 Facility Ownership and Regulatory Authority

At the current time, decisions on the ownership or regulatory authority for the NFRC or the ARR
have not been made. Facilities could be government or commercially owned and could be regulated by
either DOE or the U.S. Nuclear Regulatory Commission (NRC). A variety of other state and federal
regulatory agencies would also likely have a role.

1.2.4 NFRC and ARR Block Flow Diagram

The block flow diagram below is a simplified depiction of the potential material flows into and
potential releases from the facilities. This diagram provides a basis for identifying potential regulatory
and permit requirements for the facilities.
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Figure 1.1. Potential Material Flows into and out of an ARR and NFRC
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2.0 Selection Rationale for the Preferred Site

The TRIDEC Consortium recommends siting the GNEP facilities at the federally owned, DOE-
managed Hanford Site in southeast Washington. Within the 586-square-mile Hanford Site, the
Consortium specifically recommends utilizing available land and infrastructure in an area of the Site
leased from DOE by Energy Northwest that contains the unfinished Washington Nuclear Project (WNP)-
1 and WNP-4 nuclear generating plants, along with additional adjacent land and available structures in
Hanford’s 400 Area. These parcels are located in the southeast portion of the Hanford Site (see Figure
2.1). The Hanford Site in general, and these parcels in particular, offer numerous advantages as a location
for the proposed GNEP facilities, as listed below. The remainder of this chapter provides descriptions of
the Hanford Site and the specific parcels proposed and attributes of these locations that could benefit the
GNEP facilities.

The portion of the Hanford Site leased by Energy Northwest is ideally suited for locating the GNEP
ARR and NFRC facilities for the following reasons:

e Energy Northwest received permits from the U.S. Nuclear Regulatory Commission for construction
of two nuclear power plants on the leased land. Energy Northwest operates a nuclear power reactor,
the Columbia Generating Station, on an adjacent site leased from DOE.

e The Hanford Site has an existing road network.
e Railroad infrastructure exists on the Hanford Site and to the Energy Northwest location.

e The Hanford Site is accessible by barge (“Pacific-Rim” spent fuel could be brought directly to
Hanford by barge, creating a unique international transportation advantage in this global process).

e Two different power sources serve the site with a 115-kV transmission line from the Benton County
Public Utility District (PUD) Benton Substation and a 230-kV transmission line from the Bonneville
Power Administration Ashe Substation.

e Transmission lines are in place from the proposed location out to the Northwest grid.

e Emergency preparedness procedures are already in place including sirens on the Columbia River and
emergency centers at the Benton County PUD and DOE Federal Building.

e Ancillary buildings, including cooling towers and buildings on the Energy Northwest site, can
potentially be used during construction.

e A pumping station is available that could provide an adequate supply of water from the Columbia
River for the two new GNEP facilities.

e The existing Energy Northwest sewage treatment plant is capable of serving both the NFRC and the
ARR.

e A potable water supply is in place.

e A ready spent fuel supply is on hand to begin the process (520 metric tons of spent nuclear fuel has
been generated by the Columbia Generating Station and is located at Energy Northwest right now,
and more will be generated over the next 10 years); spent fuel recycling would also reduce the
amount of nuclear “waste” at Hanford.

e Laydown yards exist at the Energy Northwest location and at the Hanford 400 Area.

e Temporary spent fuel storage is available at the Energy Northwest site and in the Hanford 400 Area.
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e AREVA already has a commercial nuclear fuel supply center in North Richland.

e The Fuels and Materials Examination Facility and Materials and Storage Facility already exist in the
400 Area.

e The DOE FFTF can provide a fuels and materials research reactor facility and could greatly reduce
the cost and schedule to bring new GNEP operations on line.

e Atrained Hanford Patrol security force is in place.
e Considerable local nuclear engineering and operations expertise exists.

e The nearby Volpentest HAMMER (Hazardous Material Management and Emergency Response)
Training and Education Center offers extensive capabilities — from radiation worker to construction
worker training programs.

e There is a nearby commercial low-level radioactive waste disposal site operated by U.S. Ecology,
Inc., in the northern portion of the Hanford Site.

¢ A mixed waste and low-level radioactive waste processing facility is located in Richland adjacent to
the Hanford Site; it is operated by Pacific EcoSolutions, Inc.

2.1 General Hanford Site Description

The Hanford Site is a 586-square-mile federally owned, DOE-managed site located in southeastern
Washington. The Site is well known for its nuclear facilities beginning with the construction and
operation of nine defense reactors started during World War 11 as part of the Manhattan Project. Multiple
facilities have been sited at Hanford over the past two decades to meet cleanup needs. Hanford has been
the site of two operating power reactors (Columbia Generating Station owned by Energy Northwest and
the now closed N Reactor/Hanford Generating Plant). Over the years, the Hanford Site has also been
involved in other nuclear missions, including power, defense, and research reactors.

The Hanford Site’s location near the Tri-Cities (Richland, Pasco, and Kennewick, Washington) has
much to offer in support of GNEP activities. The proposed site is accessible via rail, river barge, and
highway, and is served via air by a local commercial airport with a 7,700-ft runway. The Energy
Northwest leased site on the Hanford Site includes large transmission lines, plentiful water and energy
supply, and existing available structures. It is also the location of an operating NRC-licensed commercial
nuclear power plant. Pacific Northwest National Laboratory (PNNL) is located just southeast of the
Hanford Site and offers internationally recognized science and engineering expertise, extensive materials
testing and research and development capabilities, and access to the national laboratories’
supercomputing resources. The Hanford Atomic Metal Trades Council (HAMTC) and construction
trades are available for operations and construction support with a population of over 1,000 highly skilled
nuclear chemical operators. The AREVA commercial fuel fabrication facility is nearby. The world-class
Volpentest HAMMER Training and Education Center, which serves the nuclear training needs of
Hanford, is located within minutes of the Hanford Site. The Washington State University Tri-Cities
Branch Campus is nearby in the northern part of Richland.
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The Hanford Site has unique attributes which make it ideally suited to siting of the proposed GNEP
facilities. The proposed site meets all of the minimum site criteria specified in the GNEP Siting Study
Financial Assistance Funding Opportunity Announcement, as shown in Table 2.1 (DOE 2006c). These
attributes are further described in the sections below.

Table 2.1. The Hanford Site Meets all Minimum Site Criteria

Criteria Minimum Hanford Site

Size The area and linear dimensions of the site must | The Hanford Site is 586 mi?, more than
accommodate one or both GNEP facilities. The | 371,200 acres. The Energy Northwest
proposed site must not be less than 300 leased land on the Hanford Site for WNP-
contiguous acres for siting one facility and 500 | 1/4 construction is 972 acres.
contiguous acres for siting both facilities.

Hydrology The site must be sufficient to allow siting of the | A probable maximum flood of the
anticipated facilities above the 100-year flood Columbia River downstream of Priest
plain. Rapids Dam would not affect the portion

of the Hanford Site proposed for GNEP
facilities (Neitzel 2005, Section 4.4.1.7).

Electricity There must be an electrical transmission line Electric power transmission already exists

Capability able to provide 13kV available within 10 miles | to the Energy Northwest location via a
of the proposed site. 230 kV line and a 115 kV line

Population The population density, including weighted Population within 20 miles of Hanford
transient population, averaged over any radial Site is 40 persons per square mile.
distance out to 20 miles (cumulative population
at a distance divided by the area at that
distance), does not exceed 500 persons per
square mile.

Zoning If zoning regulations apply to the proposed site, | No local zoning currently applies to the
the site must be zoned for heavy Hanford Site
industrial/industrial use. Alternatively, the
applicant must demonstrate that the area could
be zoned for heavy industrial/industrial use.

Road Access | The proposed site must be within 5 miles of a Primary access roads to location are
highway capable of supporting a load of 80,000 | capable of handling 80,000 Ib gross
Ibs gross vehicle weight. vehicle weight. Access to site available

now by rail, barge, and highway.

Seismic The proposed site must be free of risk from Location considered relatively low risk

Stability significant seismic events. for significant seismic events

Water The proposed site must have access to reliable Columbia River adjacent to the Energy

Availability | supplies of water. Northwest site is a source of water

2.1.1 Size

The Hanford Site occupies an area of 586 square miles north of the confluence of the Yakima River
with the Columbia River (see Figure 2.1). The Hanford Site is about 50 km (30 mi) north to south and
40 km (24 mi) east to west (Neitzel et al. 2005). The proposed location for the GNEP facilities is in the
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southeast part of the Hanford Site and meets all the minimum site criteria identified by DOE in the
Financial Assistance Funding Opportunity Announcement.

2.1.2 Hydrology

The Hanford surface hydrology is well known and is monitored both by DOE and the
U.S. Geological Survey (Neitzel et al. 2005). The probable maximum flood for the Columbia River
downstream of Priest Rapids Dam would inundate parts of the Hanford 100 Area adjacent to the
Columbia River, but the central portion of the Hanford Site, including the proposed location for GNEP
facilities on the Energy Northwest leased land, would remain unaffected (Neitzel 2005, Section 4.4.1.7).
In the southeast portion of the Hanford Site the 100-year floodplain is a relatively narrow strip of land
along the Columbia River. The likelihood of large-scale flooding has been reduced by the construction of
several flood control/water-storage dams including Priest Rapids Dam, the closest dam to the Hanford
Site, on the Columbia River upstream of the Hanford Site.

2.1.3 Electrical Capability

The Hanford Site has an extensive electrical distribution system throughout the site. Electrical power is
purchased wholesale from the Bonneville Power Administration, which provided 90% of the electricity
consumed on the Hanford Site during 2005. Two different power sources serve the site: one 115-kV
transmission line from the Benton County Public Utility District Benton Substation and one 230-kV
transmission line from the Bonneville Power Administration Ashe Substation. The presence of a
commercial nuclear power reactor at the east end of the proposed site also provides possible access to the
Northwest’s high-voltage distribution system.

2.1.4 Population

The population density near the proposed location, including weighted transient population and
averaged over any radial distance out to 20 miles, is approximately 40 persons per square mile,
significantly less than the 500-person-per-square-mile minimum site requirement. The average
population density in the counties adjacent to the proposed site (Benton and Franklin counties) is
approximately 74 people per square mile. The cities of Kennewick, Pasco, and Richland (the Tri-Cities),
and West Richland constitute the nearest population centers and are located south-southeast of the
Hanford Site. Approximately 157,950 people lived in Benton County and 63,011 lived in Franklin
County during 2005, an estimated total of 220,961 people.

2.1.5 Zoning

The location of the proposed Hanford GNEP site lies within the DOE Hanford Site and is wholly
federally owned. As discussed in Sections 3.3.1 and 4.3.1 of the report, no local zoning currently applies to
the Hanford Site. In accordance with the Hanford Comprehensive Land-Use Plan Environmental Impact
Statement issued in 1999 (DOE 1999, see Figure 2.2), the area included in the Energy Northwest leases and
the Hanford 400 Area, including all the area south to the 300 Area, has been designated by DOE as
“industrial” land-use, which would be consistent with potential uses by the GNEP facilities.
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2.1.6 Transportation Access

DOE maintains a road network within the Hanford Site consisting of 377 miles of asphalt-paved road
providing access to the various work centers (Neitzel et al. 2005). The primary access roads to the
industrial areas of the Hanford Site are all capable of handling 80,000 Ib gross-vehicle-weight traffic with
adequate axle and wheel considerations. There is a primary access road, Route 4 South, within 5 miles of
the proposed location. Interstate 82 and several state highways pass through the Tri-Cities. In addition,
there is rail access to the Hanford Site. The Port of Benton offers barge access for transporting large
components to the Hanford Site; reactor vessels have been off-loaded at the barge dock. The Tri-Cities is
served by a commercial airport with several flights daily by regional and national airlines.

2.1.7 Seismic Stability

The proposed site has a relatively low risk for significant seismic events. Geotechnical stability
concerns are not expected to be an issue at the proposed site. The seismicity of the Columbia Plateau, as
determined by the rate of earthquakes per area and the historical magnitude of these events, is relatively
low compared with other regions of the Pacific Northwest. Probabilistic seismic hazard analyses have
been used to determine the seismic ground motions expected from multiple earthquake sources, and these
analyses are used to design or evaluate facilities on the Hanford Site (Neitzel et al. 2005).

2.1.8 Water Availability

The Columbia River, which flows through the northern part of the Hanford Site and forms part of the
site’s eastern boundary, would provide a reliable supply of water to the proposed GNEP site. The
Yakima River runs near the southern boundary of the Hanford Site and joins the Columbia River at the
city of Richland, which bounds the Hanford Site on the southeast. DOE has asserted a federally reserved
water withdrawal right with respect to its Hanford operations. Current Hanford activities use water
withdrawn from the Columbia River under the DOE’s federally reserved water rights.

2.1.9 Environmental Justice Data

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations,” (59 FR 7629), directs federal agencies in the Executive Branch to
consider environmental justice so that their programs will not have “disproportionately high and adverse
human health or environmental effects” on minority and low-income populations. Executive Order 12898
further directs federal agencies to consider effects to “populations with differential patterns of subsistence
consumption of fish and wildlife.”

The 2000 Census reports that 10.6% of Washington’s population lived in poverty during 1999, while
10.3% of Benton County persons and 19.2% of Franklin County persons were below the poverty level
(Census 2003).

Table 2.2 shows populations within a 50-mile radius of the Hanford Site distinguished by race or
Hispanic origin. Fishing access rights for Native Americans is guaranteed by federal treaty. While no
hunting and gathering activities take place on the Hanford Site, some Native Americans of various tribal
affiliations who live in the greater Columbia Basin do participate in tribal fishing for salmon and resident
fish that use the Hanford Reach for habitat. These include people from the Confederated Tribes and
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Bands of the Yakama Nation and the Umatilla, Nez Perce, and Warm Springs groups, the Wanapum, a
non-treaty tribe, and the Confederated Tribes of the Colville Reservation (Neitzel et al. 2005).

Table 2.2. Population Estimates and Percentages by Race and Hispanic Origin within the 50 mile Radius
of Hanford as Determined by the 2000 Census (Neitzel et al. 2005)

Subject Population within 50-mile
Radius of Hanford Site
Total population 482,280
Single race 466,626
White 347,047
Black or African American 5,507
American Indian/Alaska Native 10,288
Asian 6,681
Native Hawaiian/Pacific Islander 479
Other race 96,625
Two or more races 15,654
Hispanic origin (of any race) 149,588

2.2 Proposed Facility Location on the Hanford Site

2.2.1 Description of Proposed Location

The proposed location for the GNEP facilities is in the southeastern portion of the Hanford Site,
which encompasses the land leased from DOE by Energy Northwest and, to the west of that, the FFTF in
a region of the Hanford Site referred to as the 400 Area (see Figure 2.3). Specifically, the TRIDEC
Consortium recommends the 972-acre parcel that Energy Northwest leases from DOE for construction of
the WNP-1 and WNP-4 nuclear power plants as the proposed location for the ARR and NFRC. The
Energy Northwest site was extensively characterized when the Energy Northwest commercial reactor, the
Columbia Generating Station, was built and the WNP -1 and 4 plants received construction permits from
the NRC (NRC 1975, 1981). The 400 Area was extensively characterized by the Atomic Energy
Commission when FFTF was sited (AEC 1972). The Manager of the Hanford Site has concurred with the
use of this proposed site for the GNEP mission.
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Figure 2.3. Proposed Location of NFRC and ARR at Energy Northwest WNP-1 and WNP-4 Location on
the Hanford Site

2.2.2 Capabilities and Flexibility of Proposed Site

Due to the size and configuration of the proposed site, and the excellent supporting infrastructure
that currently exists, both the ARR and NFRC can be hosted at the proposed Hanford Site location. The
proposed site provides multiple footprint options, both for the individual GNEP facilities and for
supporting facilities. The flexibility of the proposed site also enables it to host commercial-scale
facilities. The proposed location poses no known limitations to the GNEP facilities in terms of reactor
size, scale, and design.

2.2.2.1 Energy Northwest WNP-1 and
WNP-4

Energy Northwest leases two parcels of land
from DOE; one is for the Columbia Generating
Station and the other is for construction of two
additional nuclear plants (WNP-1 and WNP-4)
Construction on WNP-1 and WNP-4 was
terminated in 1982). It is this second parcel on
which the Consortium recommends locating the

™ e,

Energy Northwest Site
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two new GNEP facilities. This parcel offers access to existing infrastructure and resources, including:

e Approximately 1,000 acres of developed commercial and industrial properties and facilities
e 250,000 ft? of available warehouse and shop space (35 various-sized buildings)

« 150,000 ft* of available office space (15 various-sized buildings)

o Columbia River pump house and pipeline facilities

e Access to on-site water wells and on-site water treatment facilities

e Two unfinished nuclear power plants (20% and 65% completed), parts of which could be used for
GNEP facilities, thereby reducing total construction costs.

2.2.2.2 400 Area Site

The FFTF complex in the Hanford 400 Area is a
complement of facilities with the capability to support GNEP
objectives. These facilities, which are within 5 miles of the
Energy Northwest WNP-1 and WNP-4 location, include:

e The FFTF reactor

e Fuels and Materials Examination Facility, with
188,000 ft* of available operating and office space

¢ Interim Examination and Maintenance Cell, a 55-ft tall hot
cell complex within the FFTF facility

» Maintenance and Storage Facility, a multipurpose building with 28,000 ft* of operating and office
space.

These facilities, and the extensive infrastructure necessary to support an operating reactor, were
established and have been maintained on the site. This infrastructure may be ideally suited for development
and commercialization of the chemistry and processing systems required by the GNEP program. Available
infrastructure includes:

o multiple power sources, including two independent 115-kV transmission lines and one independent
13.8-kV transmission line

e water distribution and storage capacity

e permitted process drain system

e sanitary sewage treatment at Energy Northwest’s waste treatment facility
e high-speed internet/intranet service

o existing safeguards and security services

e railroad access

e nearby access to Port of Benton barge facility

o sufficient land for new facilities or expansion of existing facilities that has been geologically
characterized for use.
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2.2.2.3 Other Applicable Hanford Capabilities

In addition to the 400 Area and Energy Northwest site capabilities, there are other DOE facilities in
the area immediately adjacent to the proposed location, including a laboratory, industrial building, and
office space that could be considered for a supporting role in GNEP activities. These facilities at the
Hanford Site 300 Area include:

e 325 Radiochemical Processing Laboratory
o 337 Office Building, with over 77,000 ft*
e 337B High Bay Operations Facility.

2.2.2.4 Other Considerations Regarding Proposed Site - LIGO

The Laser Interferometer Gravitational-Wave Observatory (LIGO), an astronomy research facility
whose mission is to observe gravitational waves of cosmic origin, is located on the Hanford Site
approximately 5 miles west of Energy Northwest’s Columbia Generating Plant. LIGO is operated by the
California Institute of Technology (Caltech) and the Massachusetts Institute of Technology (MIT) for the
National Science Foundation (NSF). Because of the extreme sensitivity of the instrumentation included
in the LIGO facility, the TRIDEC Consortium team met with LIGO’s director to discuss potential
interference that GNEP facility construction and operation may have with LIGO’s mission. The
Consortium’s conclusion is that construction of GNEP facilities at Hanford would not significantly
impact the LIGO mission.

During discussions, LIGO’s director noted potential issues including the sensitivity of the LIGO
instrumentation to the heavy scraping of earth-moving equipment, to tracked vehicular movement, and to
heavy vehicular traffic on Route 10. Potential solutions to LIGO concerns include (1) establishing a
liaison to coordinate construction schedules with LIGO operations staff to enable successful continuation
of LIGO experiments during construction, and (2) routing traffic to Route 4 instead of Route 10. The
operational impact of the GNEP facilities on LIGO can be minimized by determining a baseline vibration
signature for the equipment during normal operations. The LIGO instrumentation can then be normalized
to account for this baseline “noise” as if it were not there.
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3.0 Permit and License Issues for a
Nuclear Fuel Recycling Center

Securing necessary permits and licenses would be critical path activities for the construction and
operation of a nuclear fuel recycling center. This chapter identifies and discusses the local, regional,
state, and national permits and licenses that would likely be required for construction and operation of a
nuclear fuel recycling center. Consultation requirements are also discussed. Summaries of the permit,
license, and consultation requirements for a privately owned recycling center and a recycling center
owned by the Federal Government are in Tables 3.1 and 3.2. No legislative or regulatory prohibitions
that might prevent the siting of a nuclear fuel recycling center on the Hanford Site were identified during
this study.

According to the U.S. Department of Energy’s (DOE’s) Notice of Intent (NOI) to Prepare a
Programmatic Environmental Impact Statement (EIS) for the Global Nuclear Energy Partnership (GNEP)
initiative (72 Federal Register (FR) 332), a nuclear fuel recycling center would support two of the three
key components of a spent nuclear fuel (SNF) recycling program: (1) it would separate light-water
reactor SNF and fast reactor SNF into their reusable and non-reusable constituents, and (2) after
completion of transmutation fuel development at the advanced fuel cycle research facility, it would
fabricate such fuel for use in the destruction of transuranic elements in a fast reactor (the advanced
recycling reactor).

As discussed in Chapter 3, the TRIDEC-led Consortium (the “Consortium™) suggests that a nuclear
fuel recycling center sited on the Hanford Site be located on land that Energy Northwest leases from DOE
for construction of two nuclear power plants - Washington Nuclear Projects WNP-1 and WNP-4.2 The
leased parcel consists of 972 acres (WPPSS 1984). Construction of WNP-1 and WNP-4 was terminated
in 1982. The WNP-1/4 location is located approximately 2.5 miles west of the Columbia River at River
Mile 352 (WPPSS 1984). Energy Northwest has a separate lease with DOE for adjacent land on which
the Columbia Generating Station is located.” The Columbia Generating Station is an operating nuclear
power plant that is licensed by the U.S. Nuclear Regulatory Commission (NRC).

If a nuclear fuel recycling center is owned by the Federal Government and operated by DOE, many
DOE Directives would apply to construction and operation of the center. DOE Directives are issued
under the authority of Section 161(i)(3) of the Atomic Energy Act (42 USC 2011), which permits DOE to
govern activities authorized by the Act to protect health and to minimize danger to life or property. DOE
Directives can be accessed at: http://www.directives.doe.gov/.

The following Sections discuss permit and license issues that would affect the siting and operation of
a nuclear fuel recycling center on the 972-acre parcel. Section 3.1 discusses actions that DOE would need
to take relating to siting a nuclear fuel recycling center on the 972-acre parcel. The remaining Sections
discuss permitting, licensing, and consultation obligations of the owner of the recycling center facilities.

& The WNP-1/WNP-4 lease agreement is designated Contract Number AT(45-1)-2416.
® The Columbia Generating Station lease agreement is designated Contract Number AT(45-1)-2269.
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3.1

DOE Actions

DOE would need to take several actions in conjunction with siting nuclear fuel recycling center
facilities on the 972-acre parcel that DOE leases to Energy Northwest. These actions include:

Preparation of an EIS consistent with Section 102(2)(C) of the National Environmental Policy
Act (NEPA) and the DOE NEPA implementing regulations at Title 10 of the Code of Federal
Regulations (CFR) Part 1021 - DOE’s NOI to prepare a Programmatic EIS was issued on January
4, 2007 (72 FR 331). DOE would need to decide at a later date if the Programmatic EIS and
associated Record of Decision (ROD) would provide adequate NEPA coverage for siting a
nuclear fuel recycling center on the 972-acre parcel at Hanford.

Approval of use of the 972-acre parcel for a nuclear fuel recycling center - The Energy
Northwest-DOE lease agreement covering the 972-acre parcel provides that the leased land shall
be used solely for the construction and operation of two nuclear electric generating plants and that
DOE may terminate the lease if the land is used for other purposes. Consequently, use of the land
for a nuclear fuel recycling center would require DOE approval. The original lease was signed in
1975 and had a term of 30 years. In 2003, Energy Northwest exercised an option in the lease to
extend the term until June 30, 2015. DOE would also need to approve any associated land uses,
e.g., a transmission line, to be located outside of the 972-acre parcel. The WNP-1/4 site is
directly adjacent to the Bonneville Power Administration (BPA) Ashe Substation. There are
multiple high-voltage lines that feed this substation.

Consultation with the U.S. Department of the Interior Fish and Wildlife Service and the U.S.
Department of Commerce National Marine Fisheries Service to fulfill DOE’s responsibility under
Section 7 of the Endangered Species Act (16 USC 1536) to ensure that any action authorized,
funded, or carried out by DOE is not likely to jeopardize the continued existence of any
endangered species or threatened species or result in the destruction or adverse modification of
critical habitat of such species several protected species of plants and animals exist on the
Hanford Site and along the Hanford Reach of the Columbia River. The bald eagle, steelhead
trout, and spring-run Chinook salmon are listed under the Endangered Species Act as either
threatened or endangered (50 CFR 17, Subpart B) and occur on the Site. DOE has management
plans in place at Hanford for each of these species (Poston et al. 2006, Section 5.4.1.1). Other
species at Hanford are listed by the Washington Department of Fish and Wildlife as endangered,
threatened, or sensitive.

Consultation with the Washington State Department of Archaeology and Historic Preservation to
fulfill DOE’s responsibility under Section 106 of the National Historic Preservation Act (16 USC
470) to take account of a nuclear fuel recycling center on historic properties - The EIS prepared
by NRC in conjunction with the construction permit applications for WNP-1 and WNP-4 stated
that no prime archeological sites are known to exist on either the WNP-1 or WNP-4 sites (NRC
1975, Section 2.3.2).

DOE should not need to make a Clean Air Act conformity determination under 40 CFR 93.153(b)
because all of the Hanford Site is located in a Clean Air Act attainment area (40 CFR 81.348).
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3.2 Nuclear Regulatory Commission Licensing

3.2.1 Private Ownership

A privately owned nuclear fuel recycling center would need to be licensed by the NRC. The NRC
does not currently have regulations that are specifically directed at licensing a nuclear fuel recycling
center. NRC has stated that a commercial reprocessing facility based on the uranium reduction and
extraction plus (UREX+) process would be a production facility under the Atomic Energy Act and, under
current regulations, would require a license under 10 CFR Part 50 (NRC 2006). NRC’s 10 CFR 50
licensing requirements provide for issuance of a construction permit followed by an operating license.
The term production facility is defined in Section 11 of the Atomic Energy Act (42 USC 2014). NRC
notes that licensing a “UREX+ facility would present a challenge because it would be the first production
facility licensed in the past 40 years, and the facility’s operational characteristics would differ
significantly from the light water reactors that are typically licensed under Part 50” (NRC 2006). A
commercial fuel fabrication facility would be licensed under 10 CFR Part 70 (NRC 2006).

NRC has a number of regulatory guides dating from the 1970s that are applicable to fuel
reprocessing and fabrication plants. The regulatory guides can be accessed at the following web site:
http://www.nrc.gov/reading-rm/doc-collections/reg-guides/fuels-materials/active/.

NRC has reactor site criteria in 10 CFR Part 100. The purpose of Part 100 is to establish approval
requirements for proposed sites for stationary power and testing reactors subject to 10 CFR 50 or 52. The
parcel of land containing the unfinished WNP-1 and WNP-4 plants was previously reviewed by NRC
under the Part 100 criteria existing at the time the construction permit applications were submitted to the
NRC by the Washington Public Power Supply System. Both plant sites met the Part 100 requirements
and the plants were issued construction permits under 10 CFR Part 50. Having met these criteria, it is
likely that the WNP-1 and WPN-4 locations would meet siting criteria for a nuclear fuel recycling center.

The technical information that must be included with a 10 CFR Part 50 application is set out at 10
CFR 50.34. The information includes a preliminary and final safety analysis report, a physical security
plan, and a safeguards contingency plan. An environmental report consistent with 10 CFR 51.45 would
also need to be submitted. NRC would prepare a safety evaluation report and an EIS before issuing a
construction permit (NRC 2005).

For a privately owned nuclear fuel recycling center, separate NRC licensing would also be needed
for a spent fuel storage facility and a high-level radioactive waste storage facility. The following NRC
regulations would apply to each facility (NRC 2007a):

e 10 CFR Part 20 - Standards for protection against radiation
e 10 CFR Part 50 - Domestic licensing of production and utilization facilities

o 10 CFR Part 51 - Environmental protection regulations for domestic licensing and related
regulatory functions

e 10 CFR Part 72 - Licensing requirements for the independent storage of spent nuclear fuel, high-
level radioactive waste, and reactor-related greater then Class C waste
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e 10 CFR Part 73 - Physical protection of plants and materials.

3.2.2 Federal Government Ownership

Under current law, a nuclear fuel recycling center would not need to be licensed by NRC if all
facilities associated with the center are owned by the Federal Government except as authorized by Section
202 of the Energy Reorganization Act of 1974 (42 USC 5842) (NRC 2006). NRC states (NRC 2006) that
a facility owned by the Federal Government and operated by DOE that is

used "primarily” to store reprocessing high-level waste pending disposal in a repository would
likely be subject to licensing under Section 202(3) of the Energy Reorganization Act of 1974. It
is unclear whether any potential DOE fuel fabrication facility which might be part of a spent fuel
recycling plan would be subject to licensing under Section 202(5) of the Energy Reorganization
Act of 1974 which gives NRC jurisdiction over certain facilities used for the express purpose of
fabricating mixed plutonium-uranium oxide nuclear reactor fuel for use in a commercial nuclear
reactor licensed under the Act other than any such facility that is utilized for research,
development, demonstration, testing, or analysis purposes.

3.3 Land Use Issues

3.3.1 Private Ownership

As discussed in Chapter 2, the Consortium suggests that a nuclear fuel recycling center located on
the Hanford Site be sited on the 972-acre parcel in the southeast portion of the Hanford Site that Energy
Northwest leases from DOE. The leased land was designated by DOE for industrial use in DOE’s ROD
for the Hanford Comprehensive Land Use Plan Environmental Impact Statement (64 FR 61615). The
ROD adopts DOE’s Preferred Alternative land-use map which is included as Figure 3-3 in the EIS (DOE
1999) and is shown as Figure 2.3 in this report.

A Y2 mile-wide strip of land adjacent to the Columbia River included in the Energy Northwest lease
agreement with DOE is within the boundary of the Hanford Reach National Monument. The Columbia
River pump house constructed to serve WNP-1 and WNP-4 is within the Monument boundary and is on
land included within the land lease for the Columbia Generating Station. The ¥-mile-wide strip is part of
the River Corridor Unit of the Monument. Management of the River Corridor Unit is multi-jurisdictional,
involving the DOE, U.S. Fish and Wildlife Service, Washington State Department of Natural Resources,
and several different state and county agencies (FWS 2006, Section 3.1.1.6).

In December 2003, the DOE Richland Operations Office, Energy Northwest, BPA, and the State of
Washington entered into an agreement regarding restoration of the sites within the 972-acre parcel where
the unfinished WNP-1 and WNP-4 plants are located (BPA 2003).? The agreement acknowledges the
potential for economic development and reuse of a portion of the facilities at both sites. Absent reuse, the
agreement calls for eventual site restoration to occur by 2026.

The 972-acre parcel of land leased by Energy Northwest is located in Benton County. The Benton
County Comprehensive Land Use Plan does not currently address land uses on the Hanford Site (Benton
County 2005).

& A State of Washington press release concerning the agreement is online at:
http://www.efsec.wa.gov/iwnpl4/WNP%201_4%20gov.shtm.
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The Washington State Shoreline Management Act (Revised Code of Washington (RCW) Chapter
90.58) requires that any use or development proposed for Washington’s coastal shorelines and the
shorelines of most rivers and lakes be consistent with statutory shoreline management policies and the
local shoreline management plan. The Act requires that permits be obtained for proposed substantial
developments on shorelines of the State (RCW 90.58.140). A substantial development is a development
costing more that $5,000 (RCW 90.58.030). There is an existing Columbia River pumping station that
was constructed for WNP-1 and WNP-4. Use of the existing pumping station to supply water for a
nuclear fuel recycling center may or may not require a shoreline development permit depending on the
dollar value of any needed modifications. Construction of a new pumping station, if needed, would
require a shoreline development permit. A shoreline development permit, if needed, would be issued by
Benton County.

A coastal zone consistency determination under the Coastal Zone Management Act would not be
needed because Benton County is not included within Washington’s coastal zone program (Ecology
2007).

There are no known wetlands in the proposed construction area (which is inland) for a nuclear fuel
recycling center that would require a wetlands permit. The primary jurisdictional wetlands on the
Hanford Site occur along the Columbia River shoreline (DOE 1999).

3.3.2 Federal Government Ownership

Most of the land use issues would also apply to a nuclear fuel recycling center owned by the Federal
Government. If DOE desired to site recycling center facilities owned by the Federal Government on the
972-acre parcel prior to the lease termination date of June 30, 2015, negotiation with Energy Northwest
would be necessary to reclaim needed portions of the 972-acre parcel. DOE would not be required to
formally apply for a shoreline development permit because Congress has not waived Federal sovereign
immunity from this type of local development permit (BPA 2002, Ch. 4).

3.4 Washington State Environmental Policy Act

Washington has a State Environmental Policy Act (SEPA) codified in RCW Chapter 43.21C. Under
SEPA, preparation of an EIS would be required before a permit from a State agency is issued if more than
a moderate adverse effect on the environment is a reasonable probability (Heller et al. 2003). A nuclear
fuel recycling center sited at Hanford will likely require one or more State permits. A State agency may
adopt an EIS prepared under the National Environmental Policy Act (NEPA) as a SEPA document if the
NEPA document is found to be adequate (Ecology 2007). Thus, it is possible that the Programmatic
GNEP EIS being prepared by DOE (72 FR 331) could satisfy Washington’s SEPA requirements. It is
also possible that a joint DOE/State of Washington EIS could be prepared at a later date for specific
GNEP facilities that are proposed to be located on the Hanford Site (Ecology 2007). SEPA issues would
apply to a nuclear fuel recycling center that was privately owned or owned by the Federal Government.
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3.5 Role of the Washington State Energy Facility Site Evaluation
Council

The Washington Energy Facility Site Evaluation Council (EFSEC) is a Washington State agency
comprised of a Chairman appointed by the Governor and representatives from five state agencies.
EFSEC is augmented by representatives from the particular cities, counties, or port districts where
potential projects may be located, as well as additional state agencies that can opt into the review of a new
proposal. EFSEC's statutory authority is contained in RCW Chapter 80.50.

EFSEC was created to provide a one-stop licensing agency for major non-hydro energy projects.
The major energy facilities subject to review by EFSEC are (EFSEC 2003):

e Any stationary thermal (non-hydro) power plants with electrical generating capacity of 350 MW
(350,000 kilowatts) or more including associated facilities such as transmission lines in excess of
200,000 volts

e Energy facilities of any size that exclusively use alternative energy resources (wind, solar,
geothermal, landfill gas, wave or tidal action, or biomass energy) can opt into the Council’s
review and certification process

e Floating thermal power plants of 100 MW (100,000 kilowatts) or more

e Crude or refined petroleum or liquid petroleum product pipelines larger than 6 inches in diameter
and greater than 15 miles in length

e Crude or refined petroleum or liquefied petroleum facilities that can receive more than an average
of 50,000 barrels per day that will be or have been transported over marine waters

o Natural gas, synthetic fuel, gas, or liquefied petroleum gas pipelines larger than 14 inches in
diameter and greater than 15 miles in length (intrastate only)

e Liquid natural gas facilities with capacity to receive an equivalent of more than 100,000,000
cu. ft. per day that has been transported over marine waters

e Any underground natural gas storage reservoir capable of delivering more than 100,000,000
cu. ft. per day

o Refineries capable of processing more than 25,000 barrels per day of petroleum into refined
product.

Based on the preceding list, a privately or federally owned nuclear fuel recycling center would not be
subject to review by the EFSEC.

3.6 Water Supply and Resources

3.6.1 Private Ownership

A nuclear fuel recycling center would need sources for potable and process water. Potable water at
the WNP-1 and WNP-4 sites is currently supplied by wells. The wells would be available to supply
potable water for a recycling center.

Possible sources of process water are direct withdrawal from the Columbia River and groundwater.
Withdrawal from the Columbia River could potentially occur via the water authorization granted by
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EFSEC for WNP-1 and 4, a new water right issued by the Washington State Department of Ecology, or
the purchase of one or more existing water rights.

In 1975, the Washington Public Power Supply System and EFSEC entered into a Site Certification
Agreement for the WNP-1 and WNP-4 plants (EFSEC 1975). Section IV.A of the Agreement authorizes
the Supply System (now Energy Northwest) to withdraw a maximum of 72 million gallons per day from
the Columbia River and a 30-day average of 55.2 million gallons per day. Because WNP-1 and WNP-4
were not completed, this water withdrawal authorization was never exercised by Energy Northwest. The
availability of this water authorization for a nuclear fuel recycling center located on the 972-acre leased
parcel for WNP-1/4 would have to be negotiated with EFSEC.

The Washington State Department of Ecology is the State agency that processes applications for new
surface water rights and for the transfer of existing rights. Washington’s water code is in RCW
Chapter 90.03.

Applications for a groundwater right permit are also submitted to the Department of Ecology and are
administered under the water code. The WNP-1/4 site currently has two 250 gallons per minute deep
water wells that could be applied to use for process water or during construction.

3.6.2 Federal Government Ownership

If a nuclear fuel recycling center sited at Hanford was owned by the Federal Government, water
rights from the Department of Ecology may not be needed. DOE has asserted a federally reserved water
withdrawal right with respect to its operations on the Hanford Site (Neitzel et al. 2005, Section 6.6). DOE
does provide notification to the Department of Ecology of water well drilling on the Hanford Site (Neitzel
2005, Section 6.2.2).

3.7 Radioactive Waste Management and Disposal

3.7.1 Private Ownership

Low-level radioactive waste could likely be sent to the commercial low-level radioactive waste
disposal site located on the Hanford Site. The site is operated by U.S. Ecology, a subsidiary of American
Ecology Corporation, and is regulated by the Washington State Department of Health, Office of Radiation
Protection. In addition, Pacific EcoSolutions, Inc., operates a low-level radioactive waste processing
facility in Richland, Washington, adjacent to the Hanford Site. The facility is also licensed by the
Washington State Department of Health and is dedicated to thermal and non-thermal treatment and
volume reduction, by repackaging or other means, of low-level radioactive waste.

High-level radioactive waste would need to be stored until a repository is available. The waste
would most likely be stored at the location of the nuclear fuel recycling center under a license issued by
NRC. Applicable NRC requirements would apply to the storage facility (see Section 3.2). Although
Washington is an Agreement State with the NRC, NRC would have regulatory authority over the high-
level radioactive waste® (NRC 2007b).

& The term high-level radioactive waste is defined by NRC at 10 CFR 72.3 as: “(1) the highly radioactive material
resulting from the reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing and
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Uranium would also be a product of the recycling center. Uranium could be regulated by the
Washington Department of Health under NRC’s Agreement State Program (NRC 2007b).

3.7.2 Federal Government Ownership

NRC licensing issues for nuclear fuel recycling center facilities owned by the Federal Government
and operated by DOE are discussed in Section 3.2.

If nuclear fuel recycling center facilities were owned by the Federal Government and operated by
DOE and were not licensed by the NRC, DOE could potentially choose to manage and dispose of the
radioactive waste from the recycling center facilities in conjunction with the defense radioactive waste at
the Hanford Site.

3.8 Mixed Waste Management and Disposal

3.8.1 Private Ownership

At this time it is not known whether a nuclear fuel recycling center would generate mixed waste
containing both radioactive and hazardous waste. If mixed waste is generated, the hazardous waste
portion would be subject to regulation by the Washington State Department of Ecology and/or the U.S.
Environmental Protection Agency (EPA). Washington’s dangerous waste regulations require permits for
facilities which store, treat, or dispose of dangerous wastes (Ecology 2007). The radioactive portion
would be subject to regulation by NRC and/or the Washington State Department of Health.

Pacific EcoSolutions, Inc., operates a mixed waste processing facility in Richland, Washington
adjacent to the Hanford Site. The facility operates under a license issued by the Washington State
Department of Health, Office of Radiation Protection. The license authorizes the company to receive,
store, and treat specific quantities of liquid and solid radioactive materials and waste from off-site
generators as well as site-generated materials.

3.8.2 Federal Government Ownership

If mixed waste is generated by a federally owned nuclear fuel recycling center, the hazardous waste
portion would be subject to regulation by the Washington State Department of Ecology and/or the U.S.
Environmental Protection Agency (EPA). The Federal Government’s hazardous waste activities are
subject to regulation under the Resource Conservation and Recovery Act (RCRA) by virtue of Section
6001 of RCRA (42 USC 6961).

NRC licensing issues for recycling center facilities owned by the Federal Government and operated
by DOE are discussed in Section 3.2.

In 1989 DOE, EPA, and the Washington State Department of Ecology signed the Hanford Federal
Facility Agreement and Consent Order, or Tri-Party Agreement. The Agreement provides for achieving
compliance at the Hanford Site with the Comprehensive Environmental Response Compensation and
Liability Act (CERCLA) remedial action provisions and with RCRA treatment, storage, and disposal unit

any solid material derived from such liquid waste that contains fission products in sufficient concentrations; and
(2) other highly radioactive material that the Commission, consistent with existing law, determines by rule requires
permanent isolation.”
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regulations and corrective action provisions. More specifically, the Tri-Party Agreement 1) defines and
ranks CERCLA and RCRA cleanup commitments; 2) establishes responsibilities; 3) provides a basis for
budgeting; and 4) reflects a concerted goal of achieving full regulatory compliance and remediation, with
enforceable milestones in an aggressive manner (DOE 2006a).

3.9 Hazardous Waste Management and Disposal

3.9.1 Private Ownership

If hazardous waste is generated, it would be regulated by the Washington State Department of
Ecology and EPA pursuant to RCRA and the Washington State Hazardous Waste Management Act. EPA
has delegated to the State of Washington much of the authority to implement the federal RCRA program.
The Department of Ecology regulations are consistent with, and at least as stringent as, the EPA
regulations implementing RCRA. Under RCRA, hazardous wastes and acutely hazardous waste are
regulated. The Department of Ecology regulates the RCRA wastes, as well as additional substances. The
waste categories used in the Department of Ecology regulations are dangerous wastes, acutely hazardous
waste, extremely hazardous wastes, and special wastes. RCRA regulations appear at 40 CFR 260-279.
Washington’s dangerous waste regulations are codified at Washington Administrative Code (WAC) 173-
303. Washington’s dangerous waste regulations require permits for facilities that store, treat, or dispose
of dangerous wastes (Ecology 2007).

3.9.2 Federal Government Ownership

Hazardous waste management and disposal issues would be substantially the same under federal
ownership. The Federal Government’s hazardous waste activities are subject to regulation under RCRA
by virtue of Section 6001 of RCRA (42 USC 6961).

3.10 Air Emissions

3.10.1 Private Ownership

A nuclear fuel recycling center is likely to have air emissions (DOE 2006b). At this time, the
constituents and quantities of possible emissions are not known; however, one or more of the following
air emission permits are likely to be required from the Washington State Department of Ecology and/or
the Washington State Department of Health.

Air Operating Permit. An air operating permit from the Department of Ecology would be required if
a nuclear fuel recycling center would have the potential to emit more than 100 tons per year of any
regulated air pollutant, more than 10 tons per year of any hazardous air pollutant, or more than 25 tons per
year of a combination of hazardous air pollutants (Ecology 2007).

Air Quality Notice of Construction Permit. An air quality notice of construction permit from the
Department of Ecology would be needed if the recycling center would emit air contaminants.
Information to be included in the permit application would include a detailed description of the project,
process equipment information, type and amount of air contaminants that would be emitted, air pollution
control practices, and planned air pollution control equipment (Ecology 2007).
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Prevention of Significant Deterioration Air Quality Permit. A prevention of significant deterioration
permit from the Department of Ecology would be needed if the recycling center would have the potential
to emit 250 tons per year or more of any pollutant regulated under the Clean Air Act (Ecology 2007).

Radioactive Air Emission Approval to Construct. An air emission approval to construct would be
needed from the Washington State Department of Health if the recycling center would have radioactive
emissions. Regulations in WAC 246-247 contain standards and permit requirements for the emission of
radionuclides to the atmosphere. The process is initiated by submittal of a notice of construction.
Information needed in the notice would include information about the planned facility, release rates and
potential to emit, abatement technology, monitoring systems, total effective dose equivalent to the
maximally exposed individual, information to demonstrate application of best available radionuclide
control technology or as low as reasonably achievable control technology as applicable, and control
technology standards (Ecology 2007).

Radioactive Air Emission License to Operate. Prior to operation, a radioactive air emission license
to operate would be needed from the Washington State Department of Health. The terms of the license
would be incorporated in any air operating permit issued by the Department of Ecology (Ecology 2007).

EPA has Environmental Radiation Protection Standards for Nuclear Power Operations at 40 CFR
190. Operations covered by Subpart 190 are to be conducted so that the annual dose equivalent does not
exceed 25 millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to any other organ
of any member of the public (40 CFR 190.10). EPA also has Environmental Radiation Protection
Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive
Wastes at 40 CFR 191. The combined annual dose equivalent to any member of the public resulting from
management and storage of SNF and high-level and transuranic radioactive waste is not to exceed
25 millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to any other critical organ
(40 CFR 191.3).

3.10.2 Federal Government Ownership

Air permitting requirements would apply to a nuclear fuel recycling center that is owned by the
Federal Government. Under Section 118 of the Clean Air Act, managers of facilities owned by the
Federal Government are to comply with the Clean Air Act (42 USC 7418).

EPA standards in 40 CFR 61 Subpart H apply specifically to the emission of radionuclides from
DOE facilities. Emissions of radionuclides (other than radon-220 and radon-222) to the ambient air from
DOE facilities are not to exceed those amounts that would cause any member of the public to receive in
any year an effective dose equivalent of 10 mrem per yr (40 CFR 61.92). Standards in 40 CFR 61
Subpart Q apply to the emission of radon from DOE facilities. No source at a DOE facility is to emit
more than 20 picocuries per square meter per second of radon-222 as an average for the entire source into
the air (40 CFR 61.192). Approval to construct a new facility or to modify an existing one from EPA
may be required under 40 CFR 61.07.
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3.11 Wastewater Disposal

3.11.1 Private Ownership

Energy Northwest currently operates a sewage treatment plant on the Hanford Site property it leases
from DOE. The plant was designed to handle the construction and operation of three nuclear power
plants and would likely be available to serve the needs of a recycling center. Consequently, no septic tank
permits are likely to be required.

It is possible that a nuclear fuel recycling center would have some process wastewater. Discharge to
surface water would require a National Pollutant Discharge Elimination System (NPDES) permit from the
Department of Ecology (Ecology 2007). The Department of Ecology issues NPDES permits under
authority issued by EPA.

Wastewater discharges to land would require a State Wastewater Discharge Permit from the
Department of Ecology under the regulations in WAC 173-216. Such permits typically place limits on
the quantity and concentration of pollutants that may be discharged. Some limits are set by regulation
while others are set on a case-by-case basis. Permits may also require application of best management
practices. To ensure compliance with permit limits and conditions, permits typically require monitoring
and reporting (Ecology 2007).

3.11.2 Federal Government Ownership

NPDES requirements would apply to a recycling center owned by the Federal Government. Under
Section 313 of the Clean Water Act (33 USC 1323), federal facilities are subject to the Act. DOE
currently has a Hanford Site NPDES permit issued by the EPA Region 10 Office (DOE 2004, Ch. 11).
DOE also has several waste discharge permits for Hanford facilities issued by the Department of Ecology
under WAC 173-216 (DOE 2004, Ch. 15).

3.12 Clean Water Act Section 401 Certification

3.12.1 Private Ownership

Section 401 of the Clean Water Act (33 USC 1341) requires applicants for a federal license or permit
for a proposed project which may result in discharges to navigable waters to submit a certification from
the State that any such discharge will comply with the Clean Water Act. Operation of a nuclear fuel
recycling center may have process water discharges to the Columbia River. If any such discharges are
planned and a license or permit from a federal agency is needed, a Section 401 certification from the
Washington State Department of Ecology would be needed. The certification would need to be submitted
to the NRC and to any other federal agency from which a license or permit is needed.

If a nuclear fuel recycling center owner applies to receive both a construction permit and an
operating license from NRC under 10 CFR Part 50, separate Section 401 certifications covering
construction and operation could be needed. If one permit or license is sought from NRC, only one
Section 401 certification would likely be needed. Any conditions in a Section 401 certification would
become part of the NRC license or permit.
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3.12.2 Federal Government Ownership

Under Section 313 of the Clean Water Act (33 USC 1323), federal facilities are subject to the Act.
Consequently, a certification from the Department of Ecology would presumably be needed if a federal
permit or license is needed for a federally owned nuclear fuel recycling center.

3.13 Stormwater Permits

3.13.1 Private Ownership

Coverage under the Washington NPDES Construction Stormwater General Permit would be needed
if construction activities at a nuclear fuel recycling center would result in discharge of stormwater to (1) a
surface water body (e.g., wetland, creek, river, or ditch), or (2) storm drains that discharge to a surface
water (Ecology 2007). Coverage would need to be obtained from the Washington Department of
Ecology.

Coverage under the NPDES Industrial Stormwater General Permit would be needed if an operating
recycling center would have a stormwater discharge to a surface water body or a storm sewer (Ecology
2007). Coverage would need to be obtained from the Washington Department of Ecology.

3.13.2 Federal Government Ownership

The stormwater permit requirements would also apply if a recycling center were owned by the
Federal Government. DOE currently has coverage for the 100K Area at Hanford under the NPDES
Stormwater General Permit (DOE 2004, Ch. 11).

3.14 Underground Storage Tank Permit

3.14.1 Private Ownership

At this time it is not known whether a nuclear fuel recycling center would require one or more
underground storage tanks. If one or more tanks would be needed, a permit from the Washington State
Department of Ecology would be needed (Ecology 2007). The permit is obtained through the
Washington State Department of Licensing through the Master Business License process (Ecology 2007).
New businesses in Washington State must submit a Master Business Application to the Department of
Licensing. In addition, a State notification form must be submitted to the Department of Ecology at least
30 days before installing a new underground storage tank (Ecology 2007).

3.14.2 Federal Government Ownership

The underground storage tank permit requirements would presumably also apply to a recycling
center owned by the Federal Government. DOE currently has several permits for storage of petroleum
products in underground tanks on the Hanford Site (DOE 2004, Ch. 17).
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3.15 Solid Waste Landfill

3.15.1 Private Ownership

If a landfill is determined to be needed for disposal of nonradioactive and nonhazardous solid waste,
a permit from the Benton County Health Department would be needed (Ecology 2007). The permit
would be conditioned to ensure that the landfill meets state and local laws governing solid waste (Ecology
2007). Land use approval from DOE would also be needed.

3.15.2 Federal Government Ownership

Currently DOE disposes of Hanford’s nonradioactive and nonhazardous solid waste at an offsite
regional landfill near Goldendale, Washington (Poston et al. 2006, Section 6.3.1). An existing Hanford
solid waste landfill is monitored under Washington State solid waste regulations (Poston et al. 20086,
Section 10.7.3.11).

3.16 Emergency Planning and Community Right-to-Know Act
Compliance

Facilities that have hazardous substances onsite above threshold amounts are required to provide
information on the type, quantities, and storage locations for those substances. These reports provide
information for emergency planning agencies and the public and are filed with the Washington State
Department of Ecology on behalf of the Washington State Emergency Response Commission (Ecology
2007).

Under the Emergency Planning and Community Right-to-Know Act (42 USC 11001 et seq.),
extremely hazardous substance listed chemicals above the threshold planning quantity must be reported
within sixty days of arrival on site. Facility managers must designate a facility representative to
participate in the local emergency planning process. Facilities that have Material Safety Data Sheets
(MSDS) under the Occupational Safety and Health Administration (OSHA) requirements for chemicals in
guantities greater than reporting thresholds must submit a MSDS list or copies of the MSDS and complete
the Tier Two-Emergency and Hazardous Chemical Inventory report annually. Hazardous substances are
reportable at 10,000 pounds or more at any one time. Extremely hazardous thresholds vary depending on
the chemical.

Compliance with the Emergency Planning and Community Right-to-Know Act would be required
for both private and Federal Government ownership of a nuclear fuel recycling center. DOE policy is to
comply with the Act (DOE 2003).

3.17 Miscellaneous Permits

For a privately owned nuclear fuel recycling center, one or more building permits from the Benton
County Building Department would be needed prior to construction of the recycling center. For a private
or federally owned nuclear fuel recycling center, a permit for any burning associated with land clearing
would be needed from the Benton Clean Air Authority (BCAA 2005).
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Table 3.1. Permit, License, Approval, and Consultation Requirements for a Privately Owned Nuclear
Fuel Recycling Center Located at the Hanford Site

Likely Permit, Approval, and Consultation
Requirements

Possible Permit, Approval, and Consultation
Requirements

DOE approval for use of land leased to Energy
Northwest

Dangerous waste permit from Washington
Department of Ecology for any facilities which
store, treat, or dispose of dangerous wastes

DOE consultation with the Fish and Wildlife
Service and National Marine Fisheries Service

Air permits from Washington Department of
Ecology and/or EPA — air operating permit, air
quality notice of construction permit, construction
permit, prevention of significant deterioration air
quality permit

DOE consultation with the Washington State
Department of Archaeology and Historic
Preservation

NPDES permit from Washington Department of
Ecology

NRC license for all facilities subject to NRC
licensing requirements

State wastewater discharge permit from Washington
Department of Ecology

Satisfy Washington State Environmental Policy
Act requirements

Clean Water Act Section 401 certification from the
Department of Ecology

Secure water rights though negotiation with
and/or application to the Department of Ecology

Permit from WA Department of Ecology for
underground storage tank(s)

Approvals from the Washington Department of
Health for radioactive emissions — radioactive air
emission approval to construct, radioactive air
emission license to operate

Permit from the Benton Clean Air Authority for
burning associated with land clearing

Approval by the Department of Ecology for
coverage under the Washington Construction and
Industrial NPDES stormwater general permits

Permit from the Benton County Health Department
for a landfill for nonradioactive and nonhazardous
solid waste

Satisfy reporting requirements under the
Emergency Planning and Community Right-to-
Know Act

Shoreline development permit from Benton County

Building permit from Benton County

Submit master business application to the
Washington State Department of Licensing
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Table 3.2. Permit, License, Approval, and Consultation Requirements for a Federally Owned Nuclear
Fuel Recycling Center Located at the Hanford Site

Likely Permit, Approval, and Consultation
Requirements

Possible Permit, Approval, and Consultation
Requirements

DOE reclaim land leased to Energy Northwest

Dangerous waste permit from WA Department of
Ecology for any facilities which store, treat, or
dispose of dangerous wastes

DOE consultation with the Fish and Wildlife
Service and National Marine Fisheries Service

Air permits from WA Department of Ecology
and/or EPA — air operating permit, air quality notice
of construction permit, construction permit,
prevention of significant deterioration air quality
permit

DOE consultation with the Washington State
Department of Archaeology and Historic
Preservation

NPDES permit from WA Department of Ecology

Satisfy reporting requirements under the
Emergency Planning and Community Right-to-
Know Act

State wastewater discharge permit from WA
Department of Ecology

Satisfy Washington State Environmental Policy
Act requirements

Clean Water Act Section 401 certification from the
Department of Ecology

Approval by the Department of Ecology for
coverage under the Washington Construction and
Industrial NPDES stormwater general permits

Permit from WA Department of Ecology for
underground storage tank(s)

Approvals from the Washington Department of
Health for radioactive emissions — radioactive air
emission approval to construct, radioactive air
emission license to operate

Permit from the Benton Clean Air Authority for
burning associated with land clearing

Permit from the Benton County Health Department
for a landfill for nonradioactive and nonhazardous
solid waste

NRC license for all facilities subject to NRC
licensing requirements
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4.0 Permit and License Issues for
an Advanced Recycling Reactor

As with a nuclear fuel recycling center, securing necessary permits and licenses and performing
necessary consultations would be critical path activities for the construction and operation of an advanced
recycling reactor. This chapter identifies and discusses the local, regional, state, and national permits and
licenses that would likely be required for construction and operation of an advanced recycling reactor.
Consultation requirements are also discussed. Summaries of the permit, license, and consultation
requirements for a privately owned advanced recycling reactor and an advanced recycling reactor owned
by the Federal Government are in Tables 4.1 and 4.2.

According to DOE’s NOI to Prepare a Programmatic Environmental Impact Statement (EIS) (72
Federal Register (FR) 332), an advanced recycling reactor would be capable of converting long-lived
radioactive elements (e.g., plutonium and other transuranics) into shorter-lived radioactive elements while
producing electricity. DOE’s Programmatic EIS will analyze power ratings for the reactor ranging from
250 — 2000 megawatts thermal.?

Washington voters approved the Washington State Energy Financing Voter Approval Act in 1981
(Revised Code of Washington (RCW) Chapter 80.52). Under the Act, voter approval would be needed
for a public entity, including a public utility district, to issue or sell bonds to finance construction of a
plant capable of generating electricity in an amount greater than 350 megawatts, measured using
maximum continuous electric generating capacity, less minimum auxiliary load, at average ambient
temperature and pressure.

As discussed in Chapter 3, the TRIDEC-led Consortium (the “Consortium”) suggests that an
advanced recycling reactor sited on the Hanford site be located on land that Energy Northwest leases from
DOE for construction of two nuclear power plants - Washington Nuclear Projects (WNP)-1 and WNP-4.”
The leased parcel consists of 972-acres (WPPSS 1984). Construction of WNP-1 and WNP-4 was
terminated in 1982. The WNP-1/4 site is located approximately 2.5 miles west of the Columbia River at
River Mile 352 (WPPSS 1984). Energy Northwest has a separate lease with DOE for adjacent land on
which the Columbia Generating Station is located. The Columbia Generating Station is an operating
nuclear power plant that is licensed by the U.S. Nuclear Regulatory Commission (NRC).

If an advanced recycling reactor is owned by the Federal Government and operated by DOE, many
DOE Directives would apply to construction and operation of the reactor. DOE Directives are issued
under the authority of Section 161(i)(3) of the Atomic Energy Act (42 USC 2011) which permits DOE to
govern activities authorized by the Act to protect health and to minimize danger to life or property. DOE
Directives can be accessed at: http://www.directives.doe.gov/.

& As noted by R. Furstenau of the US DOE, Idaho Operations Office, in a presentation at the Scoping Meeting for
the DOE Programmatic Environmental Impact Statement for the Global Nuclear Energy Partnership, March 13,
2007, in Pasco, Washington.

® The WNP-1/WNP-4 lease agreement is designated Contract Number AT(45-1)-2416.
¢ The Columbia Generating Station lease agreement is designated Contract Number AT(45-1)-2269.
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The following Sections discuss permit and license issues that would affect the siting and operation of
an advanced recycling reactor on the 972-acre parcel. Section 4.1 discusses actions that DOE would need
to take relating to siting an advanced recycling reactor on the 972-acre parcel. The remaining Sections
discuss permitting, licensing, and consultation obligations of the owner of the recycling reactor facilities.

4.1

DOE Actions

DOE would need to take several actions in conjunction with siting an advanced recycling reactor on
the 972-acre parcel that DOE leases to Energy Northwest. These actions include:

Preparation of an EIS consistent with Section 102(2)(C) of the National Environmental Policy
Act (NEPA) and the DOE NEPA implementing regulations at 10 CFR 1021. DOE’s NOI to
prepare a Programmatic EIS was issued on January 4, 2007 (72 FR 331). DOE would need to
decide at a later date if the Programmatic EIS and associated Record of Decision (ROD) would
provide adequate NEPA coverage for siting an advanced recycling reactor on the 972-acre parcel
at Hanford.

Approval of use of the 972-acre parcel for an advanced recycling reactor. The Energy Northwest-
DOE lease agreement covering the 972-acre parcel provides that the leased land shall be used
solely for the construction and operation of two nuclear electric generating plants and that DOE
may terminate the lease if the land is used for other purposes. Use of the land for an advanced
recycling reactor could require DOE approval. The original lease was signed in 1975 and had a
term of 30 years. In 2003, Energy Northwest exercised an option in the lease to extend the term
until June 30, 2015. DOE would also need to approve any associated land uses, €.g., a
transmission line, to be located outside of the 972-acre parcel. The WNP-1/4 site is directly
adjacent to the BPA Ashe Substation. There are multiple high voltage lines that feed this
substation.

Consultation with the U.S. Department of the Interior Fish and Wildlife Service and the U.S.
Department of Commerce National Marine Fisheries Service to fulfill DOE’s responsibility under
Section 7 of the Endangered Species Act (16 USC 1536) to ensure that any action authorized,
funded, or carried out by DOE is not likely to jeopardize the continued existence of any
endangered species or threatened species or result in the destruction or adverse modification of
critical habitat of such species. Several protected species of plants and animals exist on the
Hanford Site and along the Hanford Reach of the Columbia River. The bald eagle, steelhead
trout, and spring-run Chinook salmon are listed under the Endangered Species Act as either
threatened or endangered (50 CFR 17, Subpart B) and occur on the Site. DOE has management
plans in place at Hanford for each of these species (Poston et al. 2006, Section 5.4.1.1). Other
species at Hanford are listed by the Washington Department of Fish and Wildlife as endangered,
threatened, or sensitive.

Consultation with the Washington State Department of Archaeology and Historic Preservation to

fulfill DOE’s responsibility under Section 106 of the National Historic Preservation Act (16 USC

470) to take account of an advanced recycling reactor on historic properties. The EIS prepared by
NRC in conjunction with the construction permit applications for WNP-1 and WNP-4 stated that

no prime archeological sites are known to exist on either the WNP-1 or WNP-4 sites (NRC 1975,

Section 2.3.2).

DOE should not need to make a Clean Air Act conformity determination under 40 CFR 93.153(b)
because all of the Hanford Site is located in a Clean Air Act attainment area (40 CFR 81.348).

4.2



Siting Study for Use of Hanford Site for GNEP Facilities DE-PS07-961D14760

4.2 Nuclear Regulatory Commission Licensing

4.2.1 Private Ownership

If an advanced recycling reactor is privately owned, it would need to be licensed by the NRC under
10 CFR Part 50 or 10 CFR Part 52 (NRC 2006). NRC’s 10 CFR Part 50 licensing requirements provide
for issuance of a construction permit followed by an operating license. NRC’s 10 CFR Part 52 licensing
requirements provide for issuance of an early site permit (10 CFR 52 Subpart A) followed by a combined
license (10 CFR 52 Subpart C). Alternatively, an applicant can skip the early site permit step and apply
directly for a combined license. To obtain a combined license, the application must include the
technically relevant information required by 10 CFR 50.34 for a construction permit and an operating
license (NRC 2005). The information includes a preliminary and final safety analysis report, a physical
security plan, and a safeguards contingency plan. An environmental report consistent with 10 CFR 51.45
would also need to be submitted. NRC would prepare a safety evaluation report and an EIS before
issuing a construction permit, an early site permit, or a combined license (NRC 2005).

NRC has a number of regulatory guides applicable to the licensing process for new reactors. The
regulatory guides can be accessed at the following web site: http://www.nrc.gov/reading-rm/doc-
collections/reg-guides/.

NRC has reactor site criteria in 10 CFR Part 100. The purpose of Part 100 is to establish approval
requirements for proposed sites for stationary power and testing reactors subject to 10 CFR 50 or 52. The
parcel of land containing the unfinished WNP-1 and WNP-4 plants was previously reviewed by NRC
under the Part 100 criteria existing at the time the construction permit applications were submitted to the
NRC by the Washington Public Power Supply System. Both the WNP-1 and WNP-4 sites met the Part
100 requirements and the plants were issued construction permits under 10 CFR Part 50. Having met
these criteria, it is likely that the sites could also satisfy the siting criteria for an advanced recycling
reactor.

For a privately owned advanced recycling reactor, separate NRC licensing would also be needed for
any spent fuel storage facility or high-level radioactive waste storage facility. The following NRC
regulations would apply to each facility (NRC 2007a):

e 10 CFR Part 20 - Standards for protection against radiation
o 10 CFR Part 50 - Domestic licensing of production and utilization facilities

o 10 CFR Part 51 - Environmental protection regulations for domestic licensing and related
regulatory functions

e 10 CFR Part 72 - Licensing requirements for the independent storage of spent nuclear fuel, high-
level radioactive waste, and reactor-related greater then Class C waste

o 10 CFR Part 73 - Physical protection of plants and materials.
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4.2.2 Federal Government Ownership

If an advanced recycling reactor is owned by the Federal Government and operated by DOE, it
would be subject to NRC licensing if the reactor was within the scope of Section 202 of the Energy
Reorganization Act of 1974 (42 USC 5842). Section 202 provides that NRC has licensing and related
regulatory authority over the following DOE facilities:

(1) Demonstration Liquid Metal Fast Breeder reactors when operated as part of the power
generation facilities of an electric utility system, or when operated in any other manner for the
purpose of demonstrating the suitability for commercial application of such a reactor.

(2) Other demonstration nuclear reactors—except those in existence on the effective date of this
Act—when operated as part of the power generation facilities of an electric utility system, or when
operated in any other manner for the purpose of demonstrating the suitability for commercial
application of such a reactor.

(3) Facilities used primarily for the receipt and storage of high-level radioactive wastes resulting
from activities licensed under such Act.

(4) Retrievable Surface Storage Facilities and other facilities authorized for the express purpose
of subsequent long-term storage of high-level radioactive waste generated by the Administration,
which are not used for, or are part of, research and development activities.

(5) Any facility under a contract with and for the account of the Department of Energy that is
utilized for the express purpose of fabricating mixed plutonium-uranium oxide nuclear reactor
fuel for use in a commercial nuclear reactor licensed under such Act other than any such facility
that is utilized for research, development, demonstration, testing, or analysis purposes.

An advance recycling reactor owned by the Federal Government and operated by DOE would appear
to fall within the scope of Section 202(2) of the Energy Reorganization Act of 1974 and hence be subject
to NRC licensing. If a federally owned advanced recycling reactor were determined to be subject to NRC
licensing, licensing would occur under 10 CFR Part 50 or 10 CFR Part 52.

4.3 Land Use Issues

4.3.1 Private Ownership

As discussed in Chapter 3, the Consortium has assumed that an advanced recycling reactor located
on the Hanford Site would be sited on land in the southeast portion of the Hanford Site that Energy
Northwest leases from DOE. The leased land was designated by DOE for industrial use in DOE’s ROD
for the Hanford Comprehensive Land Use Plan Environmental Impact Statement (64 FR 61615). The
ROD adopts DOE’s Preferred Alternative land-use map which is included as Figure 3-3 in the EIS (DOE
1999).

A Y2 mile-wide strip of land adjacent to the Columbia River included in the Energy Northwest lease
agreement with DOE is within the boundary of the Hanford Reach National Monument. The Columbia
River pump house constructed to serve WNP-1 and WNP-4 is within the Monument boundary and is on
land included within the land lease for the Columbia Generating Station. The ¥ mile wide strip is part of
the River Corridor Unit of the Monument established by Executive Order in 2000. Management of the
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River Corridor Unit is multi-jurisdictional, involving the DOE, U.S. Fish and Wildlife Service,
Washington State Department of Natural Resources, and several different state and county agencies (FWS
2006, Section 3.1.1.6).

In December 2003, the DOE Richland Operations Office, Energy Northwest, BPA, and the State of
Washington entered into an agreement regarding restoration of the sites where the unfinished WNP-1 and
WNP-4 plants are located (BPA 2003).% The agreement acknowledges the potential for economic
development and reuse of a portion of the facilities at both sites. Absent reuse, the agreement calls for
eventual site restoration to occur by 2026.

The 972-acre parcel of land leased by Energy Northwest is located in Benton County. The Benton
County Comprehensive Land Use Plan does not currently address land uses on the Hanford Site (Benton
County 2005).

The Washington State Shoreline Management Act (RCW Chapter 90.58) requires that any use or
development proposed for Washington’s coastal shorelines and the shorelines of most rivers and lakes be
consistent with statutory shoreline management policies and the local shoreline management plan. The
Act requires that permits be obtained for proposed substantial developments on shorelines of the State
(RCW 90.58.140). A substantial development is a development costing more that $5000 (RCW
90.58.030). There is an existing Columbia River pumping station that was constructed for WNP-1 and
WNP-4. Use of the existing pumping station to supply water for an advanced recycling reactor may or
may not require a shoreline development permit depending on the dollar value of any needed
modifications. Construction of a new pumping station, if needed, would require a shoreline development
permit. A shoreline development permit, if needed, would be issued by Benton County.

A coastal zone consistency determination under the Coastal Zone Management Act would not be
needed because Benton County is not included within Washington’s coastal zone program (Ecology
2007).

There are no known wetlands on the proposed construction area for an advanced recycling reactor
that would require a wetlands permit. The primary jurisdictional wetlands on the Hanford Site occur
along the Columbia River shoreline (DOE 1999).

4.3.2 Federal Government Ownership

Most of the land use issues would also apply to an advanced recycling reactor owned by the Federal
Government. If DOE desired to site recycling reactor facilities owned by the Federal Government on the
972-acre parcel prior to the lease termination date of June 30, 2015, negotiation with Energy Northwest
would be necessary to reclaim needed portions of the 972-acre parcel. DOE would not be required to
formally apply for a shoreline development permit because Congress has not waived federal sovereign
immunity from this type of local development permit (BPA 2002, Ch. 4).

& A State of Washington press release concerning the agreement is online at:
http://www.efsec.wa.gov/iwnpl4/WNP%201_4%20gov.shtm.
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4.4 Washington State Environmental Policy Act

Washington has a state environmental policy act (SEPA) codified in RCW Chapter 43.21C. Under
SEPA, preparation of an EIS would be required before a permit from a State agency is issued if more than
a moderate adverse effect on the environment is a reasonable probability (Heller et al. 2003). A recycling
reactor sited at Hanford will likely require one or more State permits. A State agency may adopt an EIS
prepared under the National Environmental Policy Act (NEPA) as a SEPA document if the NEPA
document is found to be adequate (Ecology 2007). Thus, it is possible that the Programmatic GNEP EIS
being prepared by DOE (72 FR 331) could satisfy Washington’s SEPA requirements. It is also possible
that a joint DOE/State of Washington EIS could be prepared at a later date for specific GNEP facilities
that are proposed to be located on the Hanford Site (Ecology 2007). For energy projects subject to review
by the Washington Energy Facility Site Evaluation Council (EFSEC), EFSEC would be the lead SEPA
agency (EFSEC 2003). SEPA issues would apply to an advanced recycling reactor that was privately
owned or owned by the Federal Government.

4.5 Role of the Washington State Energy Facility Site Evaluation
Council

45.1 Private Ownership

EFSEC is a Washington State agency comprised of a Chairman appointed by the Governor and
representatives from five state agencies. EFSEC is augmented by representatives from the particular
cities, counties, or port districts where potential projects may be located, as well as additional state
agencies that can opt-into the review of a new proposal. EFSEC's statutory authority is contained in
RCW Chapter 80.50.

EFSEC was created to provide a one-stop licensing agency for major non-hydro energy projects.
The major energy facilities subject to review by EFSEC are (EFSEC 2003)

e Any stationary thermal (non-hydro) power plants with electrical generating capacity of 350 MW
(350,000 kilowatts) or more including associated facilities such as transmission lines in excess of
200,000 volts

o Energy facilities of any size that exclusively use alternative energy resources (wind, solar,
geothermal, landfill gas, wave or tidal action, or biomass energy) can opt-in to the Council’s
review and certification process

e Floating thermal power plants of 100 MW (100,000 kilowatts) or more

e Crude or refined petroleum or liquid petroleum product pipelines larger than 6 inches in diameter
and greater than 15 miles in length

e Crude or refined petroleum or liquefied petroleum facilities that can receive more than an average
of 50,000 barrels per day that will be or have been transported over marine waters

o Natural gas, synthetic fuel, gas, or liquefied petroleum gas pipelines larger than 14 inches in
diameter and greater than 15 miles in length (intrastate only)

e Liquid natural gas facilities with capacity to receive an equivalent of more than 100,000,000
cu. ft. per day that has been transported over marine waters

4.6



Siting Study for Use of Hanford Site for GNEP Facilities DE-PS07-961D14760

e Any underground natural gas storage reservoir capable of delivering more than 100,000,000
cu. ft. per day

o Refineries capable of processing more than 25,000 barrels per day of petroleum into refined
product.
Based on the preceding list, a privately owned advanced recycling reactor sited at Hanford would be
subject to review by the EFSEC if it had a generating capacity of 350 megawatts electric or more. Any
associated transmission lines in excess of 200,000 volts would also be subject to EFSEC review.

For facilities subject to EFSEC review, EFSEC coordinates all of the evaluation and licensing steps.
If a project is approved by EFSEC, EFSEC specifies the conditions of construction and operation; issues
permits in lieu of any other individual state or local agency authority; and manages an environmental and
safety oversight program of facility and site operations (EFSEC 2006). When an application is approved
the EFSEC review process results in issuance of a site certification agreement (SCA). EFSEC describes
the certification process as follows (EFSEC 2003):

EFSEC certification is the state licensing process for the siting, construction, and operation of an
energy project. A preliminary site study may be done prior to starting the certification process to
assess whether to proceed with an application. The Council is responsible for evaluating
applications to ensure that all environmental and socioeconomic impacts are considered before a
site is approved. After evaluating an application, EFSEC submits a recommendation to the
Governor. If the Council determines that constructing and operating the facility will produce
minimal adverse effects on the environment, ecology of the land and wildlife, and ecology of the
state waters and aquatic life, and meets its construction and operation standards then it
recommends that a SCA be approved and signed by the Governor. The SCA lists the conditions
the applicant must meet during construction and while operating the facility.

An application to EFSEC must specify how the project will meet EFSEC's Construction and
Operational Standards (Washington Administrative Code (WAC) Chapter 463-62) and include
information and detail regarding the design, methods of construction, and operation of the proposed
facility that will ensure a clean and safe environment (EFSEC 2003). Any applicable air and water
discharge permits would be issued by EFSEC (EFSEC 2003).

4.5.2 Federal Government Ownership

An advanced recycling reactor owned by the Federal Government would not be directly subject to
EFSEC review, but would still be subject to requirements under the statutes where Congress has waived
Federal supremacy and sovereign immunity (such as the Clean Air Act, Clean Water Act, and the
Resource Conservation and Recovery Act (RCRA)) and where DOE policy is to comply (such as the
Emergency Planning and Community Right-to-Know Act).

4.6 Water Supply and Resources

4.6.1 Private Ownership

An advanced recycling reactor would need sources for potable and process water. Potable water at
the WNP-1 and WNP-4 sites is currently supplied by wells. The wells would be available to supply
potable water for a recycling reactor.
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Possible sources of process water are direct withdrawal from the Columbia River and groundwater.
Withdrawal from the Columbia River could potentially occur via the water authorization granted by
EFSEC for WNP-1 and WNP-4, a new water right or authorization issued by the Washington State
Department of Ecology or EFSEC, or the purchase of one or more existing water rights.

In 1975, the Washington Public Power Supply System and EFSEC entered into a Site Certification
Agreement for the WNP-1 and WNP-4 plants (EFSEC 1975). Section IV.A of the Agreement authorizes
the Supply System (now Energy Northwest) to withdraw a maximum of 72 million gallons per day from
the Columbia River and a 30-day average of 55.2 million gallons per day. Because WNP-1 and WNP-4
were not completed, this water withdrawal authorization was never exercised by Energy Northwest. The
availability of this water authorization for a recycling reactor located on the 972-acre leased parcel for
WNP-1 and WNP-4 would have to be negotiated with EFSEC.

The Washington State Department of Ecology is the State agency that processes applications for new
surface water rights and for the transfer of existing rights. Washington’s water code is in RCW Chapter
90.03.

Applications for a groundwater right permit are also submitted to the Department of Ecology and are
administered under the water code. The WNP-1/4 site currently has two 250 gallons per minute deep
water wells that could be applied to use for process water or during construction.

4.6.2 Federal Government Ownership

An advanced recycling reactor sited at Hanford and owned by the Federal Government may not need
water rights from the Department of Ecology. DOE has asserted a federally reserved water withdrawal
right with respect to its operations on the Hanford Site (Neitzel et al. 2005, Section 6.6). DOE does
provide notification to the Department of Ecology of water well drilling on the Hanford Site (Neitzel
2005, Section 6.2.2).

4.7 Radioactive Waste Management and Disposal

4.7.1 Private Ownership

Low-level radioactive waste could likely be sent to the commercial low-level radioactive waste
disposal site located on the Hanford Site. The site is operated by U.S. Ecology, a subsidiary of American
Ecology Corporation, and is regulated by the Washington State Department of Health, Office of Radiation
Protection. In addition, Pacific EcoSolutions, Inc. operates a low-level radioactive waste processing
facility in Richland, Washington adjacent to the Hanford Site. The facility is also licensed by the
Washington State Department of Health and is dedicated to thermal and non-thermal treatment and
volume reduction, by repackaging or other means, of low-level radioactive waste.

Any high-level radioactive waste generated by an advanced recycling reactor would need to be
stored until a repository is available. The waste would most likely be stored at the location of the
recycling reactor under a license issued by NRC. Applicable NRC requirements would apply to the
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storage facility (see Section 4.2). Although Washington is an Agreement State with the NRC, NRC
would have regulatory authority over the high-level radioactive waste* (NRC 2007b).

4.7.2 Federal Government Ownership

NRC licensing issues for an advanced recycling reactor owned by the Federal Government and
operated by DOE are discussed in Section 4.2. Facilities used for the receipt and storage of high-level
radioactive waste from a recycling reactor licensed by NRC under Section 202(2) of the Energy
Reorganization Act of 1974 could be subject to NRC licensing under Section 202(3) of the Energy
Reorganization Act of 1974 (42 USC 5842).

4.8 Mixed Waste Management and Disposal

4.8.1 Private Ownership

If mixed waste is generated, the hazardous waste portion would be subject to regulation by the
Washington State Department of Ecology and/or the U.S. Environmental Protection Agency (EPA).
Washington’s dangerous waste regulations require permits for facilities which store, treat, or dispose of
dangerous wastes (Ecology 2007). The radioactive portion would be subject to regulation by NRC and/or
the Washington State Department of Health.

Pacific EcoSolutions, Inc. operates a mixed waste processing facility in Richland, Washington
adjacent to the Hanford Site. The facility operates under a license issued by the Washington State
Department of Health, Office of Radiation Protection. The license authorizes the company to receive,
store, and treat specific quantities of liquid and solid radioactive materials and waste from off-site
generators as well as self-generated materials.

4.8.2 Federal Government Ownership

If mixed waste is generated by a federally owned advanced recycling reactor, the hazardous waste
portion would be subject to regulation by the Washington State Department of Ecology and/or the U.S.
Environmental Protection Agency (EPA). The Federal Government’s hazardous waste activities are
subject to regulation under the Resource Conservation and Recovery Act (RCRA) by virtue of
Section 6001 of RCRA (42 USC 6961).

NRC licensing issues for an advance recycling reactor owned by the Federal Government and
operated by DOE are discussed in Section 4.2.

In 1989 DOE, EPA, and the Department of Ecology signed the Hanford Federal Facility Agreement
and Consent Order, or Tri-Party Agreement. The Agreement provides for achieving compliance at the
Hanford Site with the Comprehensive Environmental Response Compensation and Liability Act
(CERCLA) remedial action provisions and with RCRA treatment, storage, and disposal unit regulations

2 The term high-level radioactive waste is defined by NRC at 10 CFR 72.3 as: “(1) the highly radioactive material
resulting from the reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing and
any solid material derived from such liquid waste that contains fission products in sufficient concentrations; and
(2) other highly radioactive material that the Commission, consistent with existing law, determines by rule requires
permanent isolation.”
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and corrective action provisions. More specifically, the Tri-Party Agreement 1) defines and ranks
CERCLA and RCRA cleanup commitments, 2) establishes responsibilities, 3) provides a basis for
budgeting, and 4) reflects a concerted goal of achieving full regulatory compliance and remediation, with
enforceable milestones in an aggressive manner (DOE 2006).

4.9 Hazardous Waste Management and Disposal

4.9.1 Private Ownership

At this time it is not known whether an advanced recycling reactor would generate hazardous waste.
If hazardous waste is generated it would be regulated by the Washington State Department of Ecology
and EPA pursuant to RCRA and the Washington State Hazardous Waste Management Act. EPA has
delegated to the State of Washington much of the authority to implement the federal RCRA program.
The Department of Ecology regulations are consistent with, and at least as stringent as, the EPA
regulations implementing RCRA. Under RCRA, hazardous wastes and acutely hazardous waste are
regulated. The Department of Ecology regulates the RCRA wastes, as well as additional substances. The
waste categories used in the Department of Ecology regulations are dangerous wastes, acutely hazardous
waste, extremely hazardous wastes, and special wastes. RCRA regulations appear at 40 CFR 260 through
279. Washington’s dangerous waste regulations are codified at WAC 173-303. Washington’s dangerous
waste regulations require permits for facilities which store, treat, or dispose of dangerous wastes
(Ecology 2007).

4.9.2 Federal Government Ownership

Hazardous waste management and disposal issues would be substantially the same under federal
ownership. The Federal Government’s hazardous waste activities are subject to regulation under RCRA
by virtue of Section 6001 of RCRA (42 USC 6961).

4.10 Air Emissions

4.10.1 Private Ownership

An advanced recycling reactor is likely to have some air emissions. At this time, the constituents
and quantities of possible emissions are not known; however, one or more of the following air emission
permits are likely to be required from the Washington State Department of Ecology, Washington State
Department of Health, or EFSEC.

Air Operating Permit. An air operating permit from the Department of Ecology or EFSEC would be
required if an advanced recycling reactor would have the potential to emit more than 100 tons per year of
any regulated air pollutant, more than 10 tons per year of any hazardous air pollutant, or more than
25 tons per year of a combination of hazardous air pollutants (Ecology 2007).

Air Quality Notice of Construction Permit. An air quality notice of construction permit from the
Department of Ecology or EFSEC would be needed if the recycling reactor would emit air contaminants.
Information to be included in the permit application would include a detailed description of the project,
process equipment information, type and amount of air contaminants that would be emitted, air pollution
control practices, and planned air pollution control equipment (Ecology 2007).
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Prevention of Significant Deterioration Air Quality Permit. A prevention of significant deterioration
permit from the Department of Ecology or EFSEC would be needed if the recycling reactor would have
the potential to emit 250 tons per year or more of any pollutant regulated under the Clean Air Act
(Ecology 2007).

Radioactive Air Emission Approval to Construct. An air emission approval to construct would be
needed from the Washington State Department of Health or EFSEC if the advanced recycling reactor
would have radioactive emissions. Regulations in WAC 246-247 contain standards and permit
requirements for the emission of radionuclides to the atmosphere. The process is initiated by submittal of
a notice of construction. Information needed in the notice would include information about the planned
facility, release rates, and potential to emit abatement technology, monitoring systems, total effective dose
equivalent to the maximally exposed individual, , information to demonstrate application of best available
radionuclide control technology or as low as reasonably achievable control technology as applicable, and
control technology standards (Ecology 2007).

Radioactive Air Emission License to Operate. Prior to operation, a radioactive air emission license
to operate would be needed from the Washington State Department of Health or EFSEC. The terms of
the license would be incorporated in any air operating permit issued by the Department of Ecology or
EFSEC (Ecology 2007).

EPA has Environmental Radiation Protection Standards for Nuclear Power Operations at 40 CFR
190. Operations covered by Subpart 190 are to be conducted so that the annual dose equivalent does not
exceed 25 millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to any other organ
of any member of the public (40 CFR 190.10). EPA also has Environmental Radiation Protection
Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive
Wastes at 40 CFR 191. The combined annual dose equivalent to any member of the public resulting from
management and storage of SNF and high-level and transuranic radioactive waste is not to exceed 25
millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to any other critical organ
(40 CFR 191.3).

4.10.2 Federal Government Ownership

Air permitting requirements would apply to an advanced recycling reactor owned by the Federal
Government. Under Section 118 of the Clean Air Act, managers of facilities owned by the Federal
Government are to comply with the Clean Air Act (42 USC 7418). The Department of Ecology would be
the permitting agency.

EPA standards in 40 CFR 61 Subpart H apply specifically to the emission of radionuclides from
DOE facilities. Emissions of radionuclides (other than radon-220 and radon-222) to the ambient air from
DOE facilities are not to exceed those amounts that would cause any member of the public to receive in
any year an effective dose equivalent of 10 mrem per yr (40 CFR 61.92). Standards in 40 CFR 61
Subpart Q apply to the emission of radon from DOE facilities. No source at a DOE facility is to emit
more than 20 picocuries per square meter per second of radon-222 as an average for the entire source into
the air (40 CFR 61.192). Approval to construct a new facility or to modify an existing one from EPA
may be required under 40 CFR 61.07.

411



Siting Study for Use of Hanford Site for GNEP Facilities DE-PS07-961D14760

4.11 Wastewater Disposal

4.11.1 Private Ownership

Energy Northwest currently operates a sewage treatment plant on the Hanford Site property it leases
from DOE. The plant was designed to handle the construction and operation of three nuclear power
plants and would likely be available to serve the needs of an advanced recycling reactor. Consequently,
no septic tank permits are likely to be required.

It is likely that an advanced recycling reactor would have some process wastewater. Discharge to
surface water would require a National Pollutant Discharge Elimination System (NPDES) permit from the
Department of Ecology or EFSEC (Ecology 2007). The State of Washington issues NPDES permits
under authority issued by EPA.

Wastewater discharges to land would require a State Wastewater Discharge Permit from the
Department of Ecology or EFSEC under the regulations in WAC 173-216. Such permits typically place
limits on the quantity and concentration of pollutants that may be discharged. Some limits are set by
regulation while others are set on a case-by-case basis. Permits may also require application of best
management practices. To ensure compliance with permit limits and conditions, permits typically require
monitoring and reporting (Ecology 2007).

4.11.2 Federal Government Ownership

NPDES requirements would apply to a recycling reactor owned by the Federal Government. Under
Section 313 of the Clean Water Act (33 USC 1323), federal facilities are subject to the Act. DOE
currently has a Hanford Site NPDES permit issued by the EPA Region 10 Office (DOE 2004, Ch. 11).
DOE also has several waste discharge permits for Hanford facilities issued by the Department of Ecology
under WAC 173-216 (DOE 2004, Ch. 15).

4.12 Clean Water Act Section 401 Certification

4.12.1 Private Ownership

Section 401 of the Clean Water Act (33 USC 1341) requires applicants for a federal license or permit
for a proposed project which may result in discharges to navigable waters to submit a certification from
the State that any such discharge will comply with the Clean Water Act. Operation of an advanced
recycling reactor may result in some process water discharges to the Columbia River. If any such
discharges are planned and a license or permit from a federal agency is needed, a Section 401 certification
from the Washington State Department of Ecology or EFSEC would be needed. The certification would
need to be submitted to the NRC and to any other federal agency from which a license or permit is
needed.

If an advanced recycling reactor owner applies to receive both a construction permit and an operating
license from NRC under 10 CFR Part 50, separate Section 401 certifications covering construction and
operation could be needed. If one permit or license is sought from NRC, only one Section 401
certification would likely be needed. Any conditions in a Section 401 certification would become part of
the NRC license or permit.
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4.12.2 Federal Government Ownership

Under Section 313 of the Clean Water Act (33 USC 1323), federal facilities are subject to the Act.
Consequently, a certification from the Department of Ecology would presumably be needed if a federal
permit or license is needed for a federally owned advanced recycling reactor.

4.13 Stormwater Permits

4.13.1 Private Ownership

Coverage under the Washington NPDES Construction Stormwater General Permit would be needed
if construction activities at an advanced recycling reactor would result in discharge of stormwater to (1) a
surface water body (e.g., wetland, creek, river, or ditch), or (2) storm drains that discharge to a surface
water (Ecology 2007). Coverage would need to be obtained from the Washington Department of Ecology
or EFSEC.

Coverage under the NPDES Industrial Stormwater General Permit would be needed if the operating
recycling reactor would have a stormwater discharge to a surface water body or a storm sewer (Ecology
2007). Coverage would need to be obtained from the Washington Department of Ecology or EFSEC.

4.13.2 Federal Government Ownership

The stormwater permit requirements would also apply if the recycling reactor were owned by the
Federal Government. Coverage would need to be obtained from the Washington Department of Ecology.
DOE currently has coverage for the 100K Area at Hanford under the NPDES Stormwater General Permit
(DOE 2004, Ch. 11).

4.14 Underground Storage Tank Permit

4.14.1 Private Ownership

At this time it is not known whether an advanced recycling reactor would require one or more
underground storage tanks. If one or more tanks would be needed, a permit from the Washington State
Department of Ecology would be needed (Ecology 2007). The permit is obtained through the
Washington State Department of Licensing through the Master Business License process (Ecology 2007).
New businesses in Washington State must submit a Master Business Application to the Department of
Licensing. In addition, a State notification form must be submitted to the Department of Ecology at least
30 days before installing a new underground storage tank (Ecology 2007).

4.14.2 Federal Government Ownership

The underground storage tank permit requirements would also presumably apply if an advanced
recycling reactor were owned by the Federal Government. DOE currently has several permits for storage
of petroleum products in underground tanks on the Hanford Site (DOE 2004, Ch. 17).
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4.15 Solid Waste Landfill

4.15.1 Private Ownership

If a landfill is determined to be needed for disposal of nonradioactive and nonhazardous solid waste,
a permit from the Benton County Health Department would be needed (Ecology 2007). The permit
would be conditioned to ensure that the landfill meets state and local laws governing solid waste
(Ecology 2007). Land use approval from DOE would also be needed.

4.15.2 Federal Government Ownership

Currently DOE disposes of Hanford’s nonradioactive and nonhazardous solid waste at an offsite
regional landfill near Goldendale, Washington (Poston et al. 2006, Section 6.3.1). An existing Hanford
solid waste landfill is monitored under Washington State solid waste regulations (Poston et al. 20086,
Section 10.7.3.11).

4.16 Emergency Planning and Community Right-to-Know Act
Compliance

Facilities that have hazardous substances onsite above threshold amounts are required to provide
information on the type, quantities, and storage locations for those substances. These reports provide
information for emergency planning agencies and the public and are filed with the Washington State
Department of Ecology on behalf of the Washington State Emergency Response Commission
(Ecology 2007).

Under the Emergency Planning and Community Right-to-Know Act, extremely hazardous substance
listed chemicals above the threshold planning quantity must be reported within sixty days of arrival on
site. Facility managers must designate a facility representative to participate in the local emergency
planning process. Facilities that have Material Safety Data Sheets (MSDS) under the Occupational Safety
and Health Administration requirements for chemicals in quantities greater than reporting thresholds must
submit a MSDS list or copies of the MSDS and complete the Tier Two-Emergency and Hazardous
Chemical Inventory report annually. Hazardous substances are reportable at 10,000 pounds or more at
any one time. Extremely hazardous thresholds vary depending on the chemical.

Compliance with the Emergency Planning and Community Right-to-Know Act would be required
for both private and Federal Government ownership of an advanced recycling reactor. DOE policy is to
comply with the Act (DOE 2003).

4.17 Miscellaneous Permits

For a privately owned advanced recycling reactor, one or more building permits from the Benton
County Building Department would be needed prior to construction of the recycling reactor. For a private
or federally owned advanced recycling reactor, a permit for any burning associated with land clearing
would be needed from the Benton Clean Air Authority (BCAA 2005).
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Table 4.1. Permit, License, Approval, and Consultation Requirements for a Privately Owned Advanced
Recycling Reactor Located at the Hanford Site

Likely Permit, Approval, and Consultation
Requirements

Possible Permit, Approval, and Consultation
Requirements

DOE approval for use of land leased to Energy
Northwest

Dangerous waste permit from the Washington
Department of Ecology for any facilities which
store, treat, or dispose of dangerous wastes

DOE consultation with the Fish and Wildlife
Service and National Marine Fisheries Service

Air permits from the Washington Department
of Ecology EPA, and/or EFSEC - air operating
permit, air quality notice of construction
permit, construction permit, prevention of
significant deterioration air quality permit

DOE consultation with the Washington State
Department of Archaeology and Historic
Preservation

NPDES permit from the Washington
Department of Ecology or EFSEC

NRC license for all facilities subject to NRC
licensing requirements

State wastewater discharge permit from the
Washington Department of Ecology or EFSEC

Satisfy Washington State Environmental
Policy Act Requirements

Clean Water Act Section 401 certification from
the Washington Department of Ecology or
EFSEC

Secure water rights though negotiation with
and/or application to EFSEC and/or the
Department of Ecology

Permit from the Washington Department of
Ecology for underground storage tank(s)

Approvals from the Washington Department of
Health or EFSEC for radioactive emissions —
radioactive air emission approval to construct,
radioactive air emission license to operate

Permit from the Benton Clean Air Authority
for burning associated with land clearing

Approval by the Department of Ecology for
coverage under the Washington Construction
and Industrial NPDES storm water general
permits

Permit from the Benton County Health
Department for a landfill for nonradioactive
and nonhazardous solid waste

Satisfaction of reporting requirements under
the Emergency Planning and Community
Right-to-Know Act

Shoreline development permit from Benton
County

Building permit from Benton County

Submit master business application to the
Washington State Department of Licensing
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Table 4.2. Permit, License, Approval, and Consultation Requirements for a Federally Owned Advanced
Recycling Reactor Located at the Hanford Site

Likely Permit, Approval, and Consultation
Requirements

Possible Permit, Approval, and Consultation
Requirements

DOE reclaim land leased to Energy Northwest

Dangerous waste permit from the Washington
Department of Ecology for any facilities which
store, treat, or dispose of dangerous wastes

DOE consultation with the Fish and Wildlife
Service and National Marine Fisheries Service

Air permits from the Washington Department
of Ecology and/or EPA - air operating permit,
air quality notice of construction permit,
construction permit, prevention of significant
deterioration air quality permit

DOE consultation with the Washington State
Department of Archaeology and Historic
Preservation

NPDES permit from the Washington
Department of Ecology

Satisfy reporting requirements under the
Emergency Planning and Community Right-to-
Know Act

State wastewater discharge permit from the
Washington Department of Ecology

Satisfy Washington State Environmental
Policy Act requirements

Clean Water Act Section 401 certification from
the Washington Department of Ecology

Approval by the Department of Ecology for
coverage under the Washington Construction
and Industrial NPDES stormwater general
permits

Permit from the Washington Department of
Ecology for underground storage tank(s)

Approvals from the Washington Department of
Health for radioactive emissions — radioactive
air emission approval to construct, radioactive
air emission license to operate

Permit from the Benton Clean Air Authority
for burning associated with land clearing

NRC license for all facilities subject to NRC
licensing requirements

Permit from the Benton County Health
Department for a landfill for nonradioactive
and nonhazardous solid waste
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5.0 Stakeholder and Community Engagement

Consistent with DOE’s GNEP siting study guidance, the stakeholder and community engagement
component of this project included investigation of opinions about GNEP technologies through structured
activities with thought leaders across the state. These activities were aligned with the technical siting
study and included discussion on the regulatory, licensing, and permitting scope of the TRIDEC grant.

The state of Washington has a unique opportunity to shape the future of energy production and
waste reduction capabilities at Hanford through the proposed GNEP Initiative, which features recycling
spent nuclear fuel and waste while generating climate-friendly power. With many citizens concerned
about energy security and global warming today, the Consortium found stakeholders open to provide
input.

This assessment included a set of outreach activities for the purpose of informing local, state,
regional, and tribal stakeholders about the siting study, and collecting their opinions, values, concerns,
and questions regarding the potential to establish GNEP facilities at Hanford.

The outreach strategy featured core focal community activities with local and regional stakeholders,
of which three were focus group sessions conducted in diverse locales in the state. In addition, a variety of
smaller, more informal meetings and interactions were held with elected officials, business and thought
leaders. In addition contact was made with Tribal nations. A media strategy was developed and
implemented during the grant period.

In keeping with the mission to listen and inform rather than advocate, the effort was framed as ““A
Conversation with Washington State.” A limited collateral campaign was developed to include a poster
featuring the Hanford Reach and messaging on how the state might go about ““Shaping Our Future.”
Other communications were more informal and conversational in nature.

Throughout the grant period, the Consortium and a team of Seattle-based consultants used a
proactive, informative approach involving one-on-one conversations within the state and with
Washington’s Congressional delegation in Washington, D.C.; professionally designed and structured
focus groups; and the active involvement of local leaders in eliciting honest feedback. Communities and
individual participants were targeted to ensure a broad perspective and informed opinions. The
Consortium purposely adopted this approach as a new paradigm for obtaining public assessment on the
grant recipients and the Tri-City community.

The focus of the conversation within Washington State and with the delegation in Washington, D.C.
was on the future of Hanford and not its history. This was not a study of how to sell the state on a federal
program initiative or to generate or protect jobs in the Tri-Cities. Instead, it provided an opportunity to
collect opinions, values, and concerns regarding future energy systems and technologies that could
address the unique nuclear waste processing and storage issues in Washington State and the nation.
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5.1 Focused Community Outreach Activities

The Consortium’s focused community outreach activities were conducted at the TRIDEC Annual
Meeting and through three focus group sessions held in Washington State. These sessions were
conducted in Edmonds, Spokane, and Seattle. *

5.1.1 TRIDEC Annual Meeting

The Consortium presented information on the GNEP siting study at TRIDEC’s Annual Meeting held
in Kennewick, Washington, on March 16. The annual meeting is routinely attended by more than 200
community leaders and citizens from the immediate and outlying communities. This year, through
concerted efforts to promote the meeting to the public, attendance surpassed 300 people. To achieve this
strong attendance, TRIDEC placed two ads in the Tri-City Herald on March 11 and March 15 announcing
this public meeting, highlighting the presentation on GNEP, and promoting the meeting to the public. A
news article on the annual meeting was published in the paper several days in advance of the March 16
meeting; this coverage also mentioned that the TRIDEC meeting would be open to the public. Unlike in
previous years, annual meeting attendees had the option to attend the breakfast meeting and pay a
registration fee to cover the cost of the breakfast, or forgo the breakfast and sit in an open seating area
arranged by TRIDEC for the specific purpose of encouraging all interested local citizens to attend.

The TRIDEC meeting featured an annual year-in-review presentation, a presentation on the proposed
GNEP Initiative, and a presentation on the scope of the TRIDEC grant. Following the presentation, the
meeting was open for questions and answers where comments and questions were captured and reported
in a community engagement summary and provided to DOE per grant criteria (see Appendix). Also, a
survey was distributed at the end of the meeting to gather more information on the opinions, values, and
concerns regarding the objectives of GNEP. This survey and results are provided in the Appendix.

TRIDEC also sponsored a drawing competition encouraging local elementary school children to
share their ideas on the future of the Tri-Cities. A copy of the winning submission is included in the
Appendix.

5.1.2 Statewide Focus Group Meetings

Regional focus group sessions were conducted around the state in April 2007. These meetings were
held in Edmonds on April 12, in Spokane on April 19, and in Seattle on April 23. Participants
representing a broad spectrum of backgrounds were invited to attend these two-hour discussion group
sessions. Eleven to 12 attendees per meeting were selected based on their professional, academic, and
environmental leadership roles and positions of influence in their communities. Participants ranged from
small business owners to senior executives at high-profile organizations, labor representatives, Public
Utility District and Port officials, current and former university professors, scientific leaders, a freelance
environmental journalist, and a former Washington State governor.

Participant opinions, values, and concerns of attendees were collected at each of the meetings. To
foster a candid and open discussion for collecting input, no video or audio taping was conducted.

# The Edmonds meeting had originally been scheduled for Everett, Washington, but the venue was changed to
Edmonds, which is also in Snohomish County, north of Seattle.
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Participants were assured that their names would not be attributed to specific comments. A discussion
guide was developed and used by a facilitator to provide attendees with background information and key
points relevant to nuclear issues, GNEP components, assets at Hanford, factors unique to Washington
State, present-day realities of global warming, advanced nuclear technologies, and cleanup and nuclear
waste reduction priorities. A sample of this guide is provided in the Appendix.

At the start of each session, a Battelle Consortium member presented an overview of the regulatory
and licensing scope of the TRIDEC grant and an overview of the elements of the proposed GNEP
Initiative. Following these presentations, a facilitator guided the remainder of the discussions. At times,
the Battelle representative was asked to provide clarifying information relevant to the TRIDEC grant or
proposed GNEP Initiative. Points of clarification were kept to a minimum to maximize the opportunity to
collect the opinions, values, and concerns of the attendees regarding the TRIDEC grant and components
of GNEP. Collection of input was done through note-taking and summarization of key points on a
whiteboard.

A brief synopsis of the comments and questions from the sessions were captured and reported in
community engagement summaries and provided to DOE per grant criteria (see Appendix). Participants
at each focus group site responded favorably to this approach and their feedback was both candid and
promising for proponents of future comprehensive energy solutions.

5.1.3 Focus Group Common Themes

e Hanford cleanup and reduction of high-level waste is the top priority and no additional waste
should be imported until Hanford is cleaned up; there is cautious interest in spent fuel recycling
as a way to reduce waste and accelerate cleanup.

e While nuclear power may be part of the nation’s future energy mix — especially in light of the
urgent need to produce climate-friendly energy — it should be evaluated as part of a
comprehensive energy plan and should “compete” with conservation, renewables, and other
means for addressing energy supply needs.

e The history of nuclear power, especially in Washington State, makes a new nuclear program a
hard sell; before making a commitment, participants wanted more information and assurances
(through R&D, demonstration, support from trusted experts, and oversight) that GNEP
technologies would be safe and cost effective, and perform as advertised.

e Participants were wary of the notion that GNEP would effectively address proliferation concerns,
wanting more information and noting the uncertainties inherent in international agreements and
national governments over time.

e There is a need for a comprehensive, integrated, national and state or regional energy strategy
because energy supply is of concern.

e Energy demand is growing in the United States and abroad.

e Participants recognize that global warming is an urgent concern.

e Participants strongly favor renewables and conservation for meeting energy needs.
e Requests were made for more education on nuclear recycling methods.

e Some participants pointed out that the repeated efforts to restart FFTF were not compelling, and
in fact heightened the “Tri-Cities versus the rest of the state” dynamic.
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e Many participants recognized that nuclear needs to be considered in the national “mix” for energy
resources.

e Participants were intrigued with recycling and how it can reduce the volume and toxicity of
nuclear waste in the nation and wanted more specific information about the recycling process.

e Participants acknowledged the need for more R&D regarding recycling.

e Most participants were not familiar with the GNEP Initiative.

e There is skepticism that a global approach with GNEP can be achieved.

o Participants are very concerned about U.S. reliance on foreign oil supplies.

e Credible, independent experts and leaders would be needed to move recycling approaches
forward in the United States.

e Participants are open to recycling if it can help accomplish clean up of Hanford nuclear material
and reduce nuclear waste overall.

e Safety is a big concern.

e Participants wanted a timeline for GNEP and waste reduction activities.

e Participants believe Hanford cleanup has been a failure to date.

e Participants are concerned about the importation of nuclear waste into the state.

e There is little faith that political processes will effectively address energy issues.

5.1.4 OQutreach to Tribal Nations

Recognizing the importance of tribal nations input regarding the potential to establish new operations
at the Hanford Site, the Consortium made concerted efforts to engage in a dialog on the proposed GNEP
Initiative and the TRIDEC siting study grant with the Confederated Tribes and Bands of the Yakama
Nation, the Nez Perce Tribe of ldaho, and the Confederated Tribes of the Umatilla Reservation, Oregon.
The Consortium believed these communications, in addition to the DOE-HQ interactions with the tribal
nations, would provide valuable information to the tribes and an open forum in which to receive views
regarding Hanford as a potential location for GNEP facilities. In addition to formal letters of invitation to
meet with the tribal nations (see letters in Appendix), several phone calls were made and emails sent
requesting meetings on this subject during the siting study grant period. As of the close of the study grant
(April 30, 2007) the tribes had not responded to requests to meet. TRIDEC believes this could be a result
of the tribes already receiving a briefing from DOE staff on GNEP on March 13, 2007. TRIDEC will
continue to pursue these interactions after the conclusion of the official grant period given the importance
of outreach and partnership with the Confederated Tribes and Bands of the Yakama Nation, the Nez Perce
Tribe of Idaho, and the Confederated Tribes of the Umatilla Reservation, Oregon.

5.1.5 One-on-One Meetings and Interactions

Consortium members and consultants contacted more than 75 regional thought leaders and engaged
them in one-on-one conversations on the goals of GNEP and the potential role the Hanford Site may have
in the siting of GNEP facilities. It was made clear at the outset of each meeting that the Consortium
members and consultants were investigators, not advocates for GNEP. The goals were to inform local,
regional, and state stakeholders about GNEP; initiate dialogue in an effort to obtain information and
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perspectives for this study; and develop core questions and messages for the focus groups. Through these
discussions, the outreach team gained an overall sense of the political atmosphere surrounding these
issues that could significantly impact the Tri-Cities’ future. They tested language, images, and ideas, and
probed representatives of the most important audiences in a give-and-take setting.

Overall, many of the findings from the one-on-one sessions mirrored those from the focus group
discussions. However, additional findings listed below indicate the opportunity nuclear proponents can
harness in Washington.

5.1.6 Feedback from One-on-One Meetings and Interactions
e Funding for Hanford cleanup is the top priority and nothing should be done to jeopardize it.

e FFTF has become a symbol of the challenges facing Hanford and there was significant resistance
by many state political leaders toward any attempt to restart FFTF as part of GNEP or any other
initiative.

e If reprocessing were to become a viable part of the clean-up solution, it could only proceed
without any new waste being imported to Hanford.

e If the state is to move forward with an approach that includes a conventional reactor or an ARR,
then one train of thought is to retain that energy for use in the state and ensure Washington’s
energy needs are met first before transmitting the power elsewhere.

¢ Recycling becomes key in the equation for cleanup if Yucca Mountain is abandoned as a
repository site, as long as Hanford only receives its fair share of the nation’s waste; Hanford’s
waste is recycled and vitrified first; and funding for cleanup is significantly increased.

e Proliferation concerns were expressed; people need to be convinced the benefits outweigh the
costs of nuclear energy.

e They were equally interested in information regarding the technical viability, timeline, and
potential commercialization of the next generation of nuclear technologies.

e Questions were raised on the cost effectiveness of nuclear power versus other alternatives. To be
effective, any further discussion will require addressing the earlier, never-completed commercial
nuclear plants (WPPSS) which continue to burden ratepayers.

5.1.7 Other Community and Stakeholder Engagement

TRIDEC met with the Executive Board of Energy Northwest on several occasions to discuss the
scope of the grant and to answer questions and receive input on Hanford as a proposed site for GNEP
facilities. Since land adjacent to Energy Northwest’s Columbia Generating Station and current idle
infrastructure at Energy Northwest is proposed for the project in the study, these interactions were felt to
be highly constructive for the project. These interactions were held on January 17, March 1, and April 25.

TRIDEC received letters of support for the siting study from Congressman Doc Hastings, Senator
Jerome Delvin, several state representatives, and mayors and city councils of the major cities in
southeastern Washington, several county commissioners, and other groups including chambers of
commerce and local and statewide unions. See the Appendix for a letter of support from 12 state
legislators and representatives and a list of endorsements from regional leaders.
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5.2 Media Relations and Outreach

The Consortium’s media outreach strategy engaged key environmental, energy, technology,
business, and political reporters in a conversation about the GNEP program. Key reporters and editors
throughout Washington and Oregon were identified. These members of the news media have been
actively involved in past coverage or were identified as having beats of interest to the GNEP project.

From this group, communication consultants and media spokespeople contacted reporters using
common talking points. The group shared key information about the effort to assess public values about
GNEP in Washington State and assessed media interest in the project. In some cases, these efforts helped
detract knee-jerk reactions that many reporters have long practiced with regard to nuclear projects in
Washington. These efforts were able to help some reporters hold their editorial comments for a time
when more information could be shared on the values and opinions of Washington citizens today. As a
result, coverage in some cases was more balanced than in past years.

Other aspects of the media strategy included the following:

e Two news releases were issued by TRIDEC regarding the siting study grant. These news releases
were issued on November 29, 2006, and January 30, 2007 (see Appendix).

¢ Consortium members and consultants created a database of more than 50 regional newspaper,
radio, and TV journalists who cover science, technology, the environment, and business beats.
These media representatives were contacted by telephone or emailed to discuss the GNEP
program and potential siting of facilities at Hanford. Talking points were developed for use with
this effort. See the list of talking points in the Appendix.

e Instances of media coverage (print, broadcast, and web) have been tracked and compiled. More
than 14 instances of media coverage have been recorded. These are listed in the Appendix.

e A full-color print ad was developed, corresponding with the theme Shaping our Future: A
Conversation with Washington. The ad is available for use in newspapers and magazines. The ad
ran twice in the Tri-City Herald. (See the ad in the Appendix.)

5.3 Summary

Stakeholder and community engagement activities conducted during the grant period resulted in the
collection of valuable opinions on issues relevant to the TRIDEC siting study, the proposed GNEP
Initiative, and nuclear power in the state of Washington and worldwide. In virtually all cases,
stakeholders desired more information and details regarding the GNEP Initiative and how it would affect
the state. The top priority of Washington stakeholders is the cleanup of nuclear waste at Hanford. Any
new nuclear initiative must be evaluated in light of this priority and have no negative impact on Hanford
cleanup. However, stakeholders communicated that growing concern about global warming and a reliable
energy supply appears to be casting a new light on nuclear power. The prospect of recycling spent fuel
and burning nuclear waste to generate climate-friendly power while reducing the volume of spent fuel and
defense waste is intriguing to stakeholders who are willing to learn more about GNEP technologies.
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6.0 Products Developed under Award

The products developed in conjunction with the activities conducted as part of this siting study are

identified in Table 6.1.

Table 6.1. Products Developed in Support of Hanford GNEP Siting Study Activities

Type of Product

Development

Publications/conference
papers/press releases

TRIDEC issued two news releases regarding GNEP siting study (news
releases provided in Appendix)

Web sites

http://www.tridec.org/ftphome/TRIDEC%20GNEP%20Proposal.pdf

Networks or collaborations
fostered

Contacted more than 75 regional government and industrial leaders

Databases/physical
collections/audio or
video/educational
aid/curricula/instruments

Record of public opinion statements collected at TRIDEC Annual
Meeting and three regional focus discussion groups (summary reports
provided in Appendix)

25 Letters of support from local, regional and state government
representatives, business and academic leaders (List of endorsements and
letter from WA state legislators provided in Appendix)

Database of 52 local and regional media contacts developed and contacted
via telephone and email to alert them to GNEP (list in Appendix)

A survey instrument was developed for collecting written public input on
GNEP siting activities

List of media talking points developed (list in Appendix)

Database of media coverage (provided in Appendix)

Reports

Mid-Point Review Report

Summary reports of three focus group meetings, 1 TRIDEC annual public
meeting, and 1 presentation

Final Detailed Site Report

Technologies

No new technologies were developed for this project.

Inventions/Patents

No invention reports or patent applications were filed for this project.

Computer modeling

No computer software was developed for this project.
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BCAA
BPA
CBCG
CERCLA
CFR
DOE
EFSEC
EIS
EPA
FFTF
FMEF
FR
GNEP
HAMTC
HAMMER

HVAC
km

kV
LIGO
MASF
mi
MIT
MSDS
MW
MWe
NEPA
NFRC
NOI
NPDES
NRC
NSF
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8.0 Abbreviations and Acronyms

Advanced Recycling Reactor

Benton Clean Air Authority

Bonneville Power Administration

Columbia Basin Consulting Group

Comprehensive Environmental Response Compensation and Liability Act
U.S. Code of Federal Regulations

U.S. Department of Energy

Washington Energy Facility Site Evaluation Council
environmental impact statement

U.S. Environmental Protection Agency

Fast Flux Test Facility

Fuels and Materials Examination Facility

Federal Register

Global Nuclear Energy Partnership

Hanford Atomic Metal Trades Council

Volpentest HAMMER (Hazardous Material Management and Emergency Response)
Training and Education Center

heating, ventilation, and air conditioning
kilometer

kilovolt

Laser Interferometer Gravitational-Wave Observatory
Materials and Storage Facility

mile

Massachusetts Institute of Technology

Material Safety Data Sheets

megawatt

megawatt electric

National Environmental Policy Act

Nuclear Fuel Recycling Center

Notice of Intent

National Pollutant Discharge Elimination System
U.S. Nuclear Regulatory Commission

National Science Foundation
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OSHA Occupational Safety and Health Administration
PNNL Pacific Northwest National Laboratory
PUD public utility district

R&D research and development

RCRA Resource Conservation and Recovery Act
RCW Revised Code of Washington

ROD Record of Decision

SCA site certification agreement

SEPA State Environmental Policy Act

SFR Sodium-Cooled Fast Reactor

SNF spent nuclear fuel

Supply System Washington Public Power Supply System

TRIDEC Tri-City Industrial Development Council
UREX+ uranium reduction and extraction plus
WAC Washington Administrative Code
WNP-1/4 Washington Nuclear Projects 1 and 4
WPSS Washington Public Power Supply System
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Regional Stakeholder Involvement
Support letter from Washington State Legislators
List of Government and Community Leader Supporters

Letters to the Confederated Tribes and Bands of the Yakama Nation, the Nez Perce Tribe of ldaho, and
the Confederated Tribes of the Umatilla Reservation, Oregon

Database of Outreach to Political and Regional Leaders
TRIDEC Annual Meeting GNEP Survey Questions and Answers
Summary Report of Presentation by TRIDEC to Soroptimists, International, Kennewick, Washington.

Summary Reports of Focus Group Discussions in Edmonds, Washington, April 12, 2007; Spokane,
Washington, April 19, 2007; and Seattle, Washington, April 23, 2007

GNEP Focus Group Discussion Guide

TRIDEC elementary school drawing competition on future of TriCities - winning entry by Second Grader
Tyler Bager

Media Relations and Outreach

Comprehensive Media Contact List - list of media contacted by consultants
Relevant Media Coverage during Study Period

Tri City Herald advertisement, run March 11 and March 15, 2007

Media Talking Points

TRIDEC news release: November 29, 2006, “Hanford Among 11 Locations for Potential Global Energy
Mission”

TRIDEC news release: January 30, 2007, “TRIDEC awarded $1,020,000 GNEP grant for study of
Hanford on selection for siting study”

Guest editorial by Washington State Senator Jerome Delvin, “Nuclear power is the answer to climate
change,” in Tri-City Herald April 22, 2007

Staff editorial “GNEP meeting today tests public’s support,” Tri-City Herald March 13, 2007

Site Selection Reference Data Forms for all cited references that are not laws or regulations.
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WASHINGTON STATE LEGISLATURE

March 7, 2007

Mr. Timothy Frazier

Office of Nuclear Energy

U.S. Department of Energy
1000 Independence Avenue SW
Washington D.C. 20585

Dear Mr. Frazier,

As members of the Washington State Legislature, we endorse the Hanford Site as
a leading candidate location for the President’s Global Nuclear Energy Partnership
(GNEP) program. GNEP is intended to help ensure continued U.S. leadership in
the international energy policy arena by increasing and strengthening our energy
security position at home and reducing the risk of nuclear weapons proliferation.
When in operation, the GNEP facilities will reduce existing commercial nuclear
waste (spent fuel) by 80 percent and produce 800 megawatts of electricity, more
than enough to furnish all of Spokane’s needs.

The prospect of Hanford as a candidate GNEP site offers some very real benefits
to our state. GNEP facilities are projected to bring $16 billion in capital
investment and 8,000 new long-term jobs. With a core infrastruture and a skilled
work force in nuclear operations, processes and sciences already in place,
consideration of Hanford as a host GNEP site is a chance for Washington State to
play a major part in our nation’s energy, environmental and national security
future.

During the next three months, eleven sites in this country will undergo evaluation
to determine suitability for a new generation of nuclear facilities that will produce
clectricity and dispose of nuclear waste. Two primary facilities, an Advanced
Burner Reactor and a consolidated Fuel Treatment Center, will result in the
expansion of emissions-free energy, featuring new technologies that will recycle
nuclear fuel, minimize waste, and employ superior safeguards to keep nuclear
technologies and materials out of the hands of terrorists. 2
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Timothy Frazier
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March 7, 2007

With recent evidence and impacts of global warming, and our nation’s continued
reliance on foreign oil supplies, we encourage Washingtonians to take an open
look at resources within our state that can meet our region’s energy needs in a
safe, reliable and environmentally sound manner, With GNEP, the Tri-City
Developmental Council has emphasized that there will be no impacts to current

Hanford clean-up activities.

This is a top priority and a position we wholeheartedly support.

Sincerely.
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]
Supporting Organization g Supporting Organization
Congressman Doc Hastings W Port of Pasco, James Toomey
Senator Jerome Delvin, v Benton PUD, Robert Bertsch
87 Legislative District Resolution Mo. 1205
Fepresentative Larry Haler, ¥ Franklin PUD, Stuart Melsan
87 Legislative District Resolution Mo. 1048
Fepresentative Mauresn Walsh, W Benton Rural Electric Association,
1™ Legislative District Charles Dawsey
Energy Northwest Executive Board Benton-Franklin Council of
Sid Morrison, Resolution Mo. 1466 Governments, Gwen Luper
City of Kennewick, James Beaver Benton-Franklin Workforce
Fesolution Mo, 06-20 Development Council, Michelle Mann
City of Kennewick, Police Depariment, W Tri-City Regional Chamber of
Kenneth Hohenberg Commerce, Kristofer Johnson
City of Richland, Robert Welch Greater Pasco Area Chamber of
Fesolution Mo. 43-06 Commerce, Joyce Olson
City of West Richland, Mark Panther W Tri-Cities Yisttor and Convention
Bur=sau, Kris Watkins

Board of Benton County Commissioners, |+ Washington State University

Max Benitz, Resolution Mo. 06-467 Tri-Cities, David Lemak, FhD

Fort of Benton, Scott Keller ¥ Hanford Atomic Metals Trade
Council, Dave Maolnaa

Fort of Kennewick, David Hanson W Metal Trades Depariment, AFL-CIO,
Ronald Ault, President
[AM & AW, AFL-CIO (Seattle)
Mark Blondin, District President
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~ i ,fr North Colorado Phone:509.735.1000
WASHING . >nnewick, WA 99336 Fax: 509.735.6609
TRI-CITY DEVELOPMENT C()L N ( ~w.TRIDEC.org 1-800-TRI-CITY
April 9, 2007

Mr. Russell Jim

Environmental Restoration/Waste Management Program
Yakama Nation

2808 Main St.

Union Gap, WA 98903

Dear Russell Jim:

| believe you or other tribal members from the Yakama Nation met with two representatives from
the U.S. Department of Energy in mid-May concerning DOE’s planning meetings for the Global
Nuclear Energy Partnership (GNEP). The two DOE individuals were Mr. Ray Furstenau, and
Ms. Tammy Way.

This note is to request a meeting with you or other members of the Yakama Nation concerning
the DOE Grant that was awarded to TRIDEC, to study possible sites at Hanford that might be
used for the possible location of GNEP facilities — a spent fuel reprocessing center, and a
burner reactor.

| believe that future actions regarding GNEP will be several years, or many years, in the future.
And, we have no way of knowing whether Hanford, as one of the eleven sites across the nation
to receive a grant, will be considered for one or both of these facilities. However, TRIDEC is
underway on this 90-day siting study grant, and one of our obligations is to discuss with key
leaders from the surrounding area what this siting study is about, and how it might help reduce
the spent nuclear fuel from commercial nuclear power plants.

We would appreciate having an opportunity to meet with you or other Yakama Nation members
who might be interested in discussing this GNEP siting grant. Please call me (or e-mail
gpetersen@tridec.org) to set up a meeting at your convenience.

Sincerely

Gary R. Petersen
Vice President, Hanford Programs
Tele: (509) 735-1000
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Mr. Gabriel Bohnee, Director

Environmental Restoration/Waste Management Program
Nez Perce Nation

PO Box 365

Lapwai, ID 83540

Dear Mr. Bohnee:

| believe you or other tribal members from the Nez Perce Nation met with two representatives
from the U.S. Department of Energy in mid-May concerning DOE’s planning meetings for the
Global Nuclear Energy Partnership (GNEP). The two DOE individuals were Mr. Ray Furstenau,
and Ms. Tammy Way.

This note is to request a meeting with you or other members of the Nez Perce Nation
concerning the DOE Grant that was awarded to TRIDEC, to study possible sites at Hanford that
might be used for the possible location of GNEP facilities — a spent fuel reprocessing center,
and a burner reactor.

| believe that future actions regarding GNEP will be several years, or many years, in the future.
And, we have no way of knowing whether Hanford, as one of the eleven sites across the nation
to receive a grant, will be considered for one or both of these facilities. However, TRIDEC is
underway on this 90-day siting study grant, and one of our obligations is to discuss with key
leaders from the surrounding area what this siting study is about, and how it might help reduce
the spent nuclear fuel from commercial nuclear power plants.

We would appreciate having an opportunity to meet with you or other Nez Perce Nation
members who might be interested in discussing this GNEP siting grant. Please call me (or
email gpetersen@tridec.org) to set up a meeting at your convenience.

Sincerely

Gary R. Petersen
Vice President, Hanford Programs
Tele: (509) 735-1000
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Mr. Stuart Harris

Department of Science and Engineering
Confederated Tribes of the

Umatilla Indian Reservation

PO Box 638

Pendleton, OR 97801

Dear Mr. Harris:

| believe you or other tribal members from the Umatilla Nation met with two representatives from
the U.S. Department of Energy in mid-May concerning DOE’s planning meetings for the Global
Nuclear Energy Partnership (GNEP). The two DOE individuals were Mr. Ray Furstenau, and
Ms. Tammy Way.

This note is to request a meeting with you or other members of the Umatilla Nation concerning
the DOE Grant that was awarded to TRIDEC, to study possible sites at Hanford that might be
used for the possible location of GNEP facilities — a spent fuel reprocessing center, and a
burner reactor.

| believe that future actions regarding GNEP will be several years, or many years, in the future.
And, we have no way of knowing whether Hanford, as one of the eleven sites across the nation
to receive a grant, will be considered for one or both of these facilities. However, TRIDEC is
underway on this 90-day siting study grant, and one of our obligations is to discuss with key
leaders from the surrounding area what this siting study is about, and how it might help reduce
the spent nuclear fuel from commercial nuclear power plants.

We would appreciate having an opportunity to meet with you or other Umatilla Nation members
who might be interested in discussing this GNEP siting grant. Please call me (or e-mail
gpetersen@tridec.org) to set up a meeting at your convenience.

Sincerely

Gary R. Petersen
Vice President, Hanford Programs
Tele: (509) 735-1000
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TRIDEC GNEP Grant Community
Database of Outreach to Political and Regional Leaders

Aaron Ostrom, Futurewise

Bill Stafford, Executive Director, Trade Development Alliance

Bob Drewel, Puget Sound Regional Council

Brian Baird, US Congressman

Brian Bonlender, Chief of Staff, US Congressman Jay Inslee

Carrie Desmond, Legislative Assistant, US Senator Patty Murray

Clifford Traisman, Lobbyist, Washington Conservation Voters

Connie Partoyan, Chief of Staff, US Congresswoman Cathy McMorris
Deborah Knudson, President, Snohomish County Economic Development Council
Denis Hayes, President and CEO, Bullitt Foundation

Doug Howell, King County Executive Office

Elise Murray, Sightline Institute

Evan Schatz, Legislative Director, Senator Patty Murray

George Behan, Chief of Staff, US Congressman Norm Dicks

Graham Evans, Executive Director, Clean Technology Alliance

Jan Shinpoch, Chief of Staff, US Congressman Jim McDermott

Jane Hedges, Program Manager, Nuclear Wast Program, Washington State Department of Ecology
Janice Adair, Special Assistant to the Director, Washington State Department of Ecology
Jay Inslee, U. S Congressman

Jay Manning, Director, Washington State Department of Ecology

Jeff Bjornstad, chief of Staff, US Senator Patty Murray

Jerome Delvin, Washington State Senate

Jim Jesernig, PNNL Lobbyist

Jim Lopez, King County Executive Office

Joan Chen, Puget Sound Regional Council

Joe Ryan, Washington Environmental Council

Joel Connelly, Seattle Post Intelligencer Columnist

John Healy, City of Seattle Mayor’s Office

Julie Wilkerson, CTED

K.C. Golden, Climate Solutions

Karen Fraser, Washington State Senate

Keith Phillips, Office of the Governor, policy director

Kimberley Johnson, Chief of Staff, US Congressman Rick Larson

Kurt Beckett, Office of Senator Maria Cantwell

Kurt Fritts, Washington Conservation Voters

Lee Cheatham, Executive Director, Washington Technology Center

Lura Powell, President and CEO, Advanced Imaging Technologies

Mark Wilson, Congressional Liaison, Washington State Department of Ecology
Maura Brueger, King County Executive Office
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Mike Flynn, former Publisher, Puget Sound Business Journal
Mike Wilson, Washington Department of Ecology

Patrick Mazza, Climate Solutions

Patty Murray, U.S. Senate

Pete Modaff, Legislative Director, US Congressman Norm Dicks
Ron Sims, King County Executive

Ron Skinnarland, Department of Ecology, Tri-Cities

Sarah Jaynes, Progress Alliance of Washington

Todd Young, Chief of Staff, Congressman Doc Hastings

Tom Fitzsimmons, Office of the Governor, Chief of Staff
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TRIDEC Annual Meeting
March 16, 2007, Kennewick, Washington
Hanford GNEP Siting Survey Results —Respondents to the Survey totaled 125.

1. Do you believe that global warming has reached a crises level?
a. YES-56
b. No-19
c. Possibly — 49

2. Would you support new emission-free energy production options in the United
States?
a. YES-117
b. No-2
c. Possibly -5

3. Are you concerned about the amount of commercial nuclear spent fuel in the United
States?
a. YES-92
b. No-20
c. Possibly — 13

4. Are you open to new nuclear operations that generate electricity and greatly reduce
nuclear waste (spent nuclear fuel) materials?

a. YES-119
b. No- -O-
c. Possibly — 6
5. Is the United States prepared to meet its energy needs in the next 10 to 20 years?
a. YES-2
b. No-117
c. Possibly -6

6. Do you believe a combination of the nation’s current energy supplies (coal, nuclear,
hydro, natural gas, wind, solar) is the best mix for a national energy strategy?
a. YES-90
b. No-18
c. Possibly — 17

7. Are you concerned about how dwindling energy supplies may affect you?
a. YES-108
b. No-3
c. Possibly — 14

8. Have you heard about the Global Nuclear Energy Partnership (GNEP)?

a. YES-117
b. No-7
c. Possibly -1

All
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Presentation to Soroptomists International of Pasco and Kennewick
March 21, 2007, Soroptimists Meeting, Kennewick, Washington
Global Nuclear Energy Partnership (GNEP) presentation by TRIDEC

Date and Location of Community Involvement:

March 21, 2007. Monthly meeting of the Soroptimists International of Pasco and Kennewick,
held at Roy’s, in Kennewick, Washington.

Number of Attendees:
30

Description of Activity and solicitation of opinions on the GNEP Siting Studies:

Gary Petersen, VP, Hanford Programs, TRIDEC, delivered a 30 minute talk to the Soroptimists
on the broad aspects of the Department of Energy’s GNEP program and the specific scope of
the TRIDEC grant siting study. This study proposes establishment of a Nuclear Fuel Recycling
Center and an Advanced Recycling Reactor on the Hanford Site, and potential use of the Fast
Flux Test Facility for GNEP operations. Following the talk was a 10-minute question and
answer session.

Summary of values, issues, concerns expressed:

Collectively, the group expressed support for the GNEP program and establishment of GNEP
facilities on the Hanford Site. Prior to this presentation, only two members of the organization
had heard of the GNEP program.

Other observations:

The presentation on the TRIDEC-led GNEP siting study was requested by the organization.
Submitter:

Gary Petersen, VP, Tri-City Development Industrial Council, 901 N. Colorado Street,
Kennewick, Washington, 99336. (509) 735-1000.
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Focus Group Meeting - Edmonds, Washington?®
April 12, 2007, Hanford GNEP Siting Study Discussion

INFO ON COMPLEX SUBJECT

Limited understanding of Hanford, troubled perceptions re Hanford, nuclear industry
Complex nuclear issues require education, info, credible “explainers”

Hunger for balanced info and regional strategy — comprehensive policy, future looking,
addresses concerns

CONCERNS (*APPREHENSION")

Security/Proliferation apprehension widespread
Need for cleanup connotes mistakes were made

WA's nuclear history, and minimal understanding of nuclear issues present challenges,
but these are not insurmountable with clear info, credible plan

Nuclear is not a silver bullet; concern that nuclear could take away from renewables,
conservation, etc. (budget and political emphasis)

ENERGY STRATEGY

Nuclear part of a comprehensive, “multi-faceted” energy strategy

Energy supply concerns combined with new reality of global warming require leadership,
decisions, action (WA not decisive or competitive)

Leaders must articulate a solid strategy, explain why nuclear is a good fit; message,
messenger, credibility are key

Gov't supported R&D should lead to private sector “commercialization”

While nuclear fuel cycle and anti-proliferation measures require international and
national coordination, we in NW should take the initiative with a “new paradigm” regional
energy policy to control our own destiny

CUSTOMIZED APPROACH

Not quite ready to embrace new generation nuclear reactors

Strong, unified support for “tailored” approach that emphasizes nuclear waste reduction
(recycling) and research at Hanford, while generating climate-friendly power

Nuclear power should be part of a comprehensive, “new paradigm” regional energy
strategy that includes emphasis on conservation (including mass transit), alternatives,
efficiencies and cost-effective and climate-friendly power

# The Edmonds meeting had originally been scheduled for Everett, Washington, but the venue was changed to
Edmonds, which is also in Snohomish County, north of Seattle.
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Focus Group Meeting - Spokane, Washington
April 19, 2007, Hanford GNEP Siting Study Discussion

Community-Involvement Activities — A Conversation with Washington
Global Nuclear Energy Partnership (GNEP)
TRIDEC, Award Number: DE-FG07-071D14798
Siting Study for Use of Hanford Site for GNEP Facilities
Name of Recipient: Tri-City Industrial Development Council (TRIDEC)

Date and Location of Community Involvement:

Focus Group Discussion Session

April 19, 2007, 10 a.m. to Noon.

Sirti, 665 North Riverpoint Boulevard, Spokane, Washington

Number of Attendees:
11 attendees participated in the discussion group, all academic, business, scientific or thought
leaders resident in Spokane.

Description of Activity and solicitation of opinions on the GNEP Siting Studies:

Susan Senner, Battelle, delivered a brief overview of the proposed GNEP Initiative and the
scope of the TRIDEC siting study grant, which proposes establishment of a Nuclear Fuel
Recycling Center and an Advanced Recycling Reactor on the Hanford Site, and potential use of
the Fast Flux Test Facility for GNEP operations. She also provided a brief description of the
methodology surrounding reprocessing and recycling of spent nuclear fuel. To encourage
discussion and collection of opinions, a one-page handout sheet was distributed with select
anticipated issues and concerns by stakeholders regarding proposed GNEP facilities at
Hanford.

Summary of values, issues, concerns expressed:

Participants voiced opposition for the use of coal as a source for U.S. electrical generation, and
strongly disapprove of China’s excessive use of coal. There was consensus that nuclear energy
should remain in the mix for U.S. energy supplies. Concern was expressed regarding U.S.
reliance on foreign oil. Most attendees were receptive to recycling as a way to reduce the
overall volume of stored nuclear material at Hanford. Concern was raised regarding the
dangers of transporting nuclear material. There was consensus that global warming is at a
crisis level. Participants believe a strong educational campaign is needed for GNEP. Attendees
were supportive of R&D for nuclear recycling. They believe a national energy strategy should
employ the cleanest, greenest, and safest methods. There was no overall consensus about
siting GNEP facilities at Hanford.

Other observations:
Participants associated U.S. energy security concerns with the war in Iraqg.

Submitter:

Gary Petersen, VP, Tri-City Development Industrial Council, 901 N. Colorado Street,
Kennewick, Washington, 99336. (509) 735-1000.
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Focus Group Meeting - Seattle, Washington
April 23, 2007, Hanford GNEP Siting Study Discussion

Community-Involvement Activities — A Conversation with Washington
TRIDEC, Award Number: DE-FG07-071D14798
Siting Study for Use of Hanford Site for GNEP Facilities
Name of Recipient: Tri-City Development Council (TRIDEC)

Date and Location of Community Involvement:

Focus Group Discussion Session

April 23, 2007, 9 — 11 a.m.

Puget Sound Regional Council, 1011 Western Avenue, Suite 500, Seattle, Washington

Number of Attendees:
12 attendees participated in the discussion group, all academic, business, scientific or thought
leaders resident in Seattle, including a former Washington State Governor.

Description of Activity and solicitation of opinions on the GNEP Siting Studies:

Susan Senner, Battelle, delivered a brief overview of the proposed GNEP Initiative and the
scope of the TRIDEC siting study grant, which proposes establishment of a Nuclear Fuel
Recycling Center and an Advanced Recycling Reactor on the Hanford Site, and potential use of
the Fast Flux Test Facility for GNEP operations. She also provided a brief description of the
methodology surrounding reprocessing and recycling of spent nuclear fuel. To encourage
discussion and collection of opinions, a one-page handout sheet was distributed with select
anticipated issues and concerns by stakeholders regarding proposed GNEP facilities at
Hanford.

Summary of values, issues, concerns expressed:

Participants in this group strongly favor U.S. investments in renewables and conservation
methods for meeting U.S. energy needs, and also acknowledged that commercial nuclear
power needs to remain in the national mix for energy resources. There was consensus in this
group to have greater, and more specific, information on the problems that GNEP proposes to
address. Participants were in agreement that nuclear waste is a national problem, and
acknowledged that nuclear recycling could be a solution for reducing the volume of nuclear
waste in the United States and possibly at Hanford. Participants did not believe that GNEP is a
solution for global warming. They called for credible, independent, scientific organizations to be
engaged with the GNEP Initiative and serve as the messengers for information about GNEP.
Participants acknowledged that R&D for nuclear recycling would be appropriate. Participants
expressed skepticism toward the viability of GNEP, and voiced concern about establishing
GNEP facilities at Hanford.

Other observations:
The Ruckelshaus Policy Consensus Center was recommended as a credible, independent
organization to engage regarding the proposed GNEP Initiative.

Submitter:

Gary Petersen, VP, Tri-City Development Council, 901 N. Colorado Street, Kennewick,
Washington, 99336. (509) 735-1000.
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GLOBAL NUCLEAR ENERGY PARTNERSHIP (GNEP) INITIATIVE
FOCUS GROUP DISCUSSION GUIDE

NUCLEAR ISSUES

e Cost Inthe past, nuclear power
plants were custom made, adding to
cost and time to construct.

o Safety Today's world: Significant
emphasis on oversight from
Congress, Nuclear Regulatory
Commission and power plant working
groups to ensure that all regulatory
requirements are strictly enforced.

e Waste Only a small fraction (<5%) of
the energy in nuclear fuel is used in
the US, leaving much long-lived
“waste;” other countries are
reprocessing to create new fuel and
burn wastes.

FACTORS UNIQUE TO WA

WPPSS An effort to build new nuclear power
plants quickly in the 70s resulted in
unprecedented overruns and bond defaults
that still cost ratepayers.

Hanford Revelations At the end of the
Cold War, extensive contamination and huge
waste problems were revealed at Hanford.

Cleanup State & Federal leaders responded
to Hanford contamination with an agreement
(TPA) to cleanup the site and meet milestones
-- $2 billion in FY07.

I-297 State voters approved an initiative
terminating the importation of additional
nuclear waste in WA state until Hanford is
cleaned up.

e Proliferation Reprocessing to
recycle fissionable products can also
make possible extraction of plutonium
for nuclear weapons if reliable
safeguards are not in place.

HANFORD ASSETS

NEW REALITIES

Global Warming & Need
for Climate-Friendly
Energy Production

Advanced Nuclear
Technologies, Recycling
Capabilities

Cleanup & Nuclear Waste
Reduction Priorities

GNEP COMPONENTS

e Expertise Nuclear systems,
including advanced separation & fuel
processes, research, hazardous
materials management.

e Facilities Hanford Waste Treatment
Plant (WTP) to separate and glassify
high level waste, Fuels & Materials
Examination Facility (FMEF) designed
for fuel recycling but never used, Fast
Flux Test Facility (FFTF) designed to
test burner/breeder technology but
decommissioned, among others.

e Infrastructure Hanford has
established power, water,
road/rail/barge access, storage, and
security infrastructure.

e Current Missions Cleanup, waste
separation & management, nuclear
power production and research.

A.16

¢ Nuclear Fuel Recycling Separate
spent nuclear fuel into reusable
components and waste to greatly reduce
hi-level waste sent to permanent storage.

e Recycling (Burner) Reactor “Burn”
recycled fuel and waste products.

e Advanced Fuel Cycle Research Fuel
cycle R&D to maximize energy production,
minimize waste, make the fuel cycle
proliferation resistant.

e Standardized Reactor Design and
Fuel Supply Provide recycled fuel,
standardized reactor designs, and secure
return of spent fuel to host countries.
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Comprehensive Media Contact List

Company

Contact

Title

Associated Press

Shannon Dininny

Yakima Correspondent

Associated Press William McCall

Associated Press Nick Geranios Spokane Correspondent
Associated Press John Wiley Spokane Correspondent
KGW TV Ch 8 Vince Patton Environmental Reporter
KING-TV Ch. 5 NBC Gary Chittim Environmental Reporter
KING-TV Ch. 5 NBC Chris Ingalls GA & Federal Reporter

KIRO-TV Ch. 7 CBS

Chris Legeros

Environmental Reporter

KNDO TV /KNDU TV (NBC)

KOMO-TV Ch. 4 ABC

Gary Conner

Assignment Manager, Planning Editor

KPLU FM 88.5 NPR

Steve Krueger

Environmental Reporter

KPLU FM 88.5 NPR

Austin Jenkins

Political Reporter

KUOW FM 94.9 Tom Banse Regional Correpsondent
KUOW FM 94.9 Cathy Duchamp Regional News Director
KUOW FM 94.9 Katy Sewall Producer, Weekday

KVEW TV (ABC)

Puget Sound Business Journal

Deirdre Gregg

Reporter

Seattle Post-Intelligencer

Robert Schenet

Health, Science, Environment Editor

Seattle Post-Intelligencer

Robert McClure

Environmental Reporter

Seattle Post-Intelligencer

Eric Nalder

Chief Investigative Reporter

Seattle Post-Intelligencer

Lisa Stiffler

Environmental Reporter

Seattle Post-Intelligencer

Joe Copeland

Editorial Writer

Seattle Post-Intelligencer

Charles Pope

DC Correspondent

Seattle Post-Intelligencer

Joel Connelly

Columnist

Seattle Post-Intelligencer

Tom Paulson

Science Reporter

Seattle Times

David Postman

Political Reporter

Seattle Times Jim Vesely Editorial Page Editor
Seattle Times Joni Balter Editorial Writer
Seattle Times Lance Dickie Editorial Writer
Seattle Times lan Ith Assistant Metro Editor

Seattle Times

Warren Cornwall

Environmental Reporter

Seattle Times Alicia Mundy DC Correspondent
Seattle Times Kate Riley Editorial Writer
Seattle Times Hal Bernton Regional Affairs Reporter

The Columbian

Erik Robinson

Environment & Energy Reporter

The Herald (Everett)

Lukas Velush

PUD, Trans & Environment Reporter

The News Tribune

David Seago

Editorial Page Editor

The News Tribune

Peter Callaghan

Political & Environmental Columnist

The News Tribune

Susan Gordon

Environment/Natural Resources Rep.

The News Tribune

Hunter George

Political & Environment Editor

The News Tribune Les Blumenthal D.C. Bureau

The News Tribune Cheryl Dell Publisher

The Olympian John Dodge Environment Reporter
The Olympian Mike Oakland Editorial Page Editor
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The Spokesman-Review

Jim Camden

Political Reporter

The Spokesman-Review

Doug Floyd

Editorial Page Editor

The Spokesman-Review

Karen Dorn Steele

Environment Reporter

The Spokesman-Review Tom Sowa Business Reporter

The Spokesman-Review Bert Caldwell Business Columnist

The Spokesman-Review John Stucke Business & Energy Reporter
Tri-City Herald Chris Mulick Political Reporter

Tri-City Herald

Annette Cary

Reporter

Walla Walla Union-Bulletin

Andy Porter

Environmental & Government Reporter
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Relevant Media Coverage During Study Period

March 8, 2007 - KNDO/KNDU Radio Tri-Cities, Yakima — “Report Says Public Support Key to
GNEP at Hanford”

March 10, 2007 — Walla Walla Union Bulletin — “Hearing to discuss nuclear fuel recycling”

March 12, 2007 — KNDO/KNDU Radio Tri-Cities, Yakima — “Public Has Chance to Speak Out
on GNEP”

March 12, 2007 — Tri-City Herald — “Hearing set on Bush plan to tap nuclear energy”
March 13, 2007 — Tri-City Herald — “Editorial: GNEP meeting today tests public’s support”
March 14, 2007 — Tri-City Herald — “Hanford proposal riles crowd”

March 14, 2007 — KPLU Seattle/Tacoma Public Radio — “Public Hearings on Proposal to Bring
Radioactive Waste to Northwest”

March 16, 2007 — Seattle Post-Intelligencer — Lisa Stiffler blog — “Hanford's half-life gets longer
and longer”

March 17, 2007 — Tri-City Herald — “TRIDEC says Hanford reservation good site for nuclear
fuel recycling”

March 21, 2007 — Tri-City Herald — “Editorial: Hanford increase smart move for DOE”

March 22, 2007 — Tri-City Herald — “GNEP bus needs more riders today”
March 27, 2007 — Tri-City Herald — “Oregon hearing unleashes objections”
April 3, 2007 — Tri-City Herald — “DOE expands comment period by 2 more months”

April 22, 2007 - Tri-City Herald - Editorial by Washington State Senator Jerome Delvin:
“Nuclear power is the answer to climate change.”
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lop ment Cuunl:ll recently won a grant from the federal government to help shape the future of energy production and waste reduction in Washington State. Its an nppm‘tunlty to explore how
g vorkdorce might cre: Iy powver, cut waste and fuel economic growth. We're working with e across the state blic values about the
potenthal for e hnologhes at Harlfnrﬁ technologles that might ouif state meet growing needs for low-emission power that can fight global warming and reduce reliance o

It’s time for a new conversation with Washington about energy self-reliance and teamwork. Together, we can ensure the best future for all of us,

This ad was run in the Tri-City Herald on March 11 and March 15, 2007
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Short-Term Media Talking Points

1. The DOE scoping meeting in the Tri-Cities on March 13 was important to the conversation
about the siting of nuclear fuel recycling center and advanced recycling reactor, but it is not
the focus of this grant for assessing the public values of Washington citizens about the
future of Hanford facilities.

2. Through April, a comprehensive assessment of the capabilities at Hanford is being
conducted through a grant awarded to Tri-City area organizations. It is not just a study of
the technical capabilities; it will determine the public values about the potential for new
technologies to reduce spent fuel waste while producing energy in a climate-friendly way.

3. Media coverage of this public assessment provides a unique opportunity to re-examine the
“Hanford” story.

4. Times have changed: the issues of global warming and the need for climate friendly energy
production, new technologies in nuclear power, reprocessing waste and the future of the Tri-
Cities are all on the table. It might also be time for (name of media outlet) to take a fresh
look at these issues.

5. Some of the key points to consider in covering this story:

e |tis testimony to the grant recipients that they are using a new paradigm for the public
assessment. It will not be a conversation between adversaries who have hardened
positions on federal energy programs. It will be a conversation among thoughtful
leaders who recognize that Washington must have a role in global energy and waste
reduction solutions.

e This is not a study of how to sell Washington on controversial federal energy programs.
It is not a study of how to produce or protect jobs in the Tri-Cities. It is an opportunity to
listen and direct a future for energy systems that specifically address the concerns, ideas
and priorities of Washington State.

e Washington citizens have said we want to cleanup the waste we have before creating
anymore. If the newest generation of nuclear power production can also accelerate
clean-up efforts in this state, it's something to take a look at.

¢ Nuclear power is part of the answer to global warming as far as the rest of the world is
concerned. Other countries are putting the new technology to work. Should Hanford be
a part of that global initiative?

e Problems of the magnitude of global warming require new solutions and some
unexpected partnerships as well. Generation 4 nuclear technology has promise
because it creates no-emission energy, here in the state. And it could lead to other
solutions, such as reduced dependence on hydro power, which could take some
pressure off the region’s salmon runs.
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Additional background:

1. The 90-day study will be led by the Tri-City Development Council (TRIDEC) with support
from AREVA, Washington Group International (Washington Group), and Battelle. It will also
include a regulatory and licensing review of the Fast Flux Test Facility conducted by
Columbia Basin Consulting Group.

2. Results from the study, along with other relevant information, will be used by DOE to
prepare an Environmental Impact Statement (EIS) to further evaluate siting options for the
GNEP facilities.

3. The GNEP initiative calls for the expansion of emissions-free energy worldwide through the
demonstration and deployment of new technologies that will recycle nuclear fuel, minimize
waste, and reduce the risks of nuclear nonproliferation.

4. The facilities being considered for siting in Washington include a Nuclear Fuel Recycling
Center and an Advanced Recycling Reactor. The reactor will be configured to consume
plutonium and other transuranic elements normally bound for disposal as waste, while
generating electric power. The center luses chemical processes to recycle spent nuclear
fuel and wastes for consumption in the reactor. Both facilities would be constructed to the
most current safety standards using technology that already has been demonstrated in the
United States, France and Great Britain during the past two decades.
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—— [ 901 North Colorado Phone: 509.735.1000

Kennewick, WA 99336 Fax:509.735.6609
TRI-CITY DEVELOPMENT COUNCIL www.TRIDEC.org 1-800-TRI-CITY

NEW RELEASE

For Immediate Release
November 29, 2006

CONTACT:
Gary Petersen, TRIDEC VP Hanford Programs, (509) 735-1000, gpetersen@tridec.org
Deanna Smith, TRIDEC Public Affairs, (509) 735-1000, dsmith@tridec.org

Hanford Among 11 Locations for Potential Global Energy Mission

Richland, WA — A reduction of waste, possible answers to global warming and further advances
in proliferation resistance are key principles behind a 90-day study to evaluate public opinion
and technical suitability for establishing a new advanced energy complex at Hanford.

The U.S. Department of Energy (DOE) today announced that 11 commercial and public
consortia have been selected to receive up to $16 million in grants, subject to negotiation, to
conduct detailed siting studies for integrated spent fuel recycling facilities under the Global
Nuclear Energy Partnership (GNEP) initiative. DOE will award the grants early next year after
negotiations are completed with prospective awardees.

A consortium led by the Tri-City Development Council (TRIDEC) is named as one of the 11 sites
that will negotiate for a grant. Hanford will be explored as a possible location for advanced fuels
and materials testing, and the construction of advanced nuclear facilities that will produce
electricity and treat and burn nuclear waste.

With today’s announcement, TRIDEC reiterates its commitment to its first priority to the
community — ensuring continued Hanford cleanup and diversification of the Tri-City economy.
At DOE's request, the TRIDEC-led effort will include scope beyond the original submission to
include some features from the Consulting Basin Columbia Group proposal to study the Hanford
400 Area complex suitability as fast spectrum nuclear research center.

The DOE grant provides an opportunity to engage Washington state’s citizens in the decision-
making process on key energy, environmental and national security issues.

-more-
Leading nations around the world, including Japan and Europe, are moving forward on new
ways to produce nuclear energy, as a critical part of addressing global warming. Washington
now has an opportunity to participate in and help lead that effort.

A critical element of the study will be a comprehensive public outreach program involving local,
regional and state stakeholders. The goal is to establish a dialogue about advances in
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technology and the opportunity to meet very critical long-term needs for our nation and the
entire world.

The GNEP initiative calls for the expansion of emissions-free energy worldwide through the
demonstration and deployment of new technologies that will recycle nuclear fuel, minimize
waste, and reduce the risks of nuclear nonproliferation. The facilities being considered for siting
in Washington include an Advanced Burner Reactor (ABR) and a Consolidated Fuel Treatment
Center (CFTC). The reactor will be configured to consume plutonium and other transuranic
elements normally bound for disposal as waste, while generating electric power. The CTFC
uses chemical processes to recycle spent nuclear fuel and wastes for consumption in the ABR.
Both facilities would be constructed to the most current safety standards.

Results from the study, along with other relevant information, will be used by

DOE to prepare an Environmental Impact Statement (EIS) to further evaluate siting options for
the GNEP facilities. The 90-day Hanford study will be led by the Tri-City Development Council
(TRIDEC) with support from AREVA, Washington Group International (Washington Group), and
Battelle. AREVA, a world energy expert in every phase of the nuclear fuel cycle, brings
extensive experience in regulatory assessment, compliance, licensing, and siting of new nuclear
facilities. Idaho-based Washington Group specializes in project management for DOE and
commercial nuclear programs and will provide integrated engineering, construction and
management support to the consortium. Battelle offers considerable experience in regulatory
compliance and permitting of nuclear facilities and operations and will be involved with
identifying state, regulatory, and environmental requirements for siting the proposed facilities at
Hanford. Battelle also will support public outreach efforts to ensure good public participation
and evaluation during the grant period.

The information gathered during the next three months will provide DOE with important insight
into the Hanford site with regard to regulatory requirements and regional stakeholder
viewpoints. Both perspectives are essential for DOE to successfully accomplish its goals for
GNEP.

More information on the GNEP program can be found at the DOE website:
http://www.gnep.energy.gov/default.html

HitH
CONTACT:
Gary Petersen, TRIDEC VP Hanford Programs, (509) 735-1000, gpetersen@tridec.org
Deanna Smith, TRIDEC Public Affairs, (509) 735-1000, dsmith@tridec.org
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NEW RELEASE

For Immediate Release
January 30, 2007

CONTACT:
Gary Petersen, TRIDEC VP Hanford Programs, (509) 735-1000, gpetersen@tridec.org
Deanna Smith, TRIDEC Public Affairs, (509) 735-1000, dsmith@tridec.org

TRIDEC awarded $1,020,000 GNEP grant for study of Hanford

TRI-CITIES, WA — A reduction of waste, possible answers to global warming and further
advances in proliferation resistance are key principles behind a 90-day study to evaluate
regulatory and licensing suitability for establishing new advanced energy facilities at Hanford.

The U.S. Department of Energy (DOE) announced today, January 30, 2007, that the Tri-City
Development Council (TRIDEC) and Columbia Basin Consulting Group (CBCG) have been
granted a total of $1,020,000 for conducting a 90-day detailed siting study for future integrated
spent fuel recycling facilities, a burner reactor, and possible research facilities under the Global
Nuclear Energy Partnership (GNEP) initiative.

Under this grant, Hanford will be explored as a possible location for advanced fuels and
materials testing, and the construction of advanced nuclear facilities that will produce electricity,
and treat and burn nuclear waste. At DOE’s request, the TRIDEC-led effort includes grant
funds for CBCG to study the Fast Flux Test Facility (FFTF) and the Hanford 400 Area complex
for its suitability as a fast spectrum nuclear research center.

With today’s announcement, TRIDEC reiterates its first priority is its commitment to ensuring
continued Hanford cleanup and diversification of the Tri-City economy. However, looking for
possible future missions for Hanford after cleanup is another TRIDEC goal.

One element of the study will be a modest public outreach program involving local, regional and
state stakeholders. The goal of this activity is DOE’s request to each grant recipient to include
up to three informal community involvement activities as part of their GNEP Financial
Assistance award. Awardees are asked to simply inform and educate stakeholders about the
siting study and the GNEP program. The intent of this part of the program is to inform local and
state stakeholders on the purpose of the GNEP siting studies and obtain their opinions.

The GNEP initiative calls for the expansion of emissions-free energy worldwide through the
demonstration and deployment of new technologies that will recycle nuclear fuel, minimize
waste and reduce the risks of nuclear nonproliferation. The facilities being considered for siting
in Washington include an Advanced Burner Reactor (ABR) and a Consolidated Fuel Treatment
Center (CFTC). The reactor will be configured to consume plutonium and other transuranic
elements normally bound for disposal as waste, while generating some 800 Mw of electric
power. The CTFC uses chemical processes to recycle spent nuclear fuel and wastes for
consumption in the ABR. Both facilities would be constructed to the most current safety
standards.
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Results from the study, along with other relevant information, will be used by

DOE to prepare an Environmental Impact Statement (EIS) to further evaluate siting options for
the GNEP facilities. The 90-day Hanford study will be led by TRIDEC with support from
AREVA, Washington Group International (Washington Group), Battelle and CBCG. A summary
report on TRIDEC's findings is due to DOE by May 30, 2007.

Leading nations around the world, including Japan and Europe, are moving forward on new
ways to produce nuclear energy as a critical part of addressing global warming. Washington
State could have an opportunity through GNEP to participate in and help lead that effort.

The information gathered during the next three months will provide DOE with important insight
into the Hanford site with regard to site characteristics and regulatory requirements and some
regional stakeholder viewpoints. Both perspectives are essential for DOE to successfully
accomplish its goals for GNEP.

More information on the GNEP program can be found at the DOE website:
http://www.gnep.energy.gov/default.html

it
CONTACT:
Gary Petersen, TRIDEC VP Hanford Programs, (509) 735-1000, gpetersen@tridec.org
Deanna Smith, TRIDEC Public Affairs, (509) 735-1000, dsmith@tridec.org
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GNEP meeting today
tests public’s support

Sometimes irony can be nobyl disaster released at least
painful to witness. 50 million curies orup to 9 bil-

The caravan of anti-nuclear lion curies, depending on who is
activists descending today on counting.

Richland provides a particu- Three-Mile Island? Fifteen
larly discomfiting twist on curies released, by everyone's
events. count.,

The group is traveling from Given the record, should the
Eugene, Ore,, to express con- U.S. be involved in inventing the
cerns about the dangers of systems.and processes that will
nuelear power, ' determine the
nuclear 194 safety of nuclear
weapons, trans- energy?
portation issues : - Or-should we
and nuclear Studies need to be leave that task to
waste. completed, but Hanford  developing

But the thing may likely prove the nations?
they oppose — fosit il ('.h " Whether Han-
theBushadmin- S5 ANACNEAPESL 4o g the best
istration’s alternative for the place for a
Global Nuclear Global Nuclear Energy ~ reprocessing
Snsigy Sarkec- Partnership. The demmugraion
ship — repre- : plant is another
sents one of the savings alone could cuestion. The
best hopes for run into the billions potential is
reducing the undeniable.
dangers of aERpllai TRIDEC has
nuclear technol- 99 put together an
ogy. impressive list

The proposed of the assets
demonstration project, Hanford could bring to the
whether it ends up at Hanford GNEP project, including an
or another site, is aimed at existing infrastructure of

recycling fuels in ways that

-reduce nuclear waste and
make it harder to divert
materials to weapons produc-
tion. i

Those are good things,
whether you live in Richland or
Eugene.

Or Tehran.

No doubt, opponents of
nuclear power are well versed in

" the arguments for its resur-

‘gence.

"+ Reducing the world’s reliance
an fossil fuels would mean fewer
greenhouse gases pumped into
the atmosphere and less conflict
around the globe.

Concerns about global warm-
ing and the war in Iraq lend new
weight to those arguments, but
for some folks, the dangers of
nuclear power still exceed the
benefits.

‘We think you can get to that
conclusion only by gross miscal-
culation — exaggerating the
risks and underestimating the
benefits, and by a lot.

roads, buildings, railroad lines
and utilities.

Because the Nuclear Regula-
tory Commission already has
licensed Energy Northwest's
nuclear reactor, we know the
site can meet earthquake and
other safety concerns.

But the trump card is the

* Fast Flux Test Facility, which

could provide GNEP with a
research reactor for fuels and
materials for a fraction of

.- what a new reactor would

cost.

Studies need to be completed,
but Hanford may likely prove
the safest and cheapest alterna-
tive for GNEP. The savings
alone could run into the hillions
of dollars.

1It’s likely that impressions
about public sentiment will play
a bigger role in the Department
of Energy’s decision than they
should.

Why get into a political fight
when resistance is weak at a dif-
ferent site?
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SITING STUDIES REFERENCE DATA VALIDATION FORM

1. Site Data Category:

Regulatory and Permitting

Document Title:

Benton County Comprehensive Land Use Plan

Document No.:

Revision No.: -

Date Generated: January 2005

Summary This Plan amends the County's adopted 1985 Comprehensive Plan. The purpose

Description: and intent of this plan is to provide for local needs relating to the use of land,
including the protection of property and water rights, and in so doing, to meet the
state's minimum planning law requirements.

Author: Benton County Planning Staff

2. List of Cross
References to
Document:

Referenced in land use discussion in Chapter 3 and 4

3. Description Of
Process Used To
Qualify Data:

The document was developed and reviewed with participation by the Benton Co.
Planning Commission and Board of County Commissioners as well as five Rural
Planning Advisory Committees.

4. Author
Qualifications:

The document was developed and reviewed by elected and appointed officials
mandated with responsibility for seeing that land uses in Benton County meet
appropriate federal, state, and local regulations.

5. Peer Review
Methods:

In addition to Board and commissioner review, portions of the plan underwent joint
environmental review under the combined provisions of the National
Environmental Policy Act (NEPA) and the state National Environmental Policy Act.

6. Preparer
Information:

Printed Name:

Signature Date

Gary R. Petersen
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SITING STUDIES REFERENCE DATA VALIDATION FORM

1. Site Data Category: Regulatory and Permitting
Document Title: McNary-John Day Transmission Line Project, Final
Environmental Impact Statement
Document No.: DOE/EIS-0332
Revision No.:

Date Generated: August 30, 2002

Summary Description: This document is the final Environmental Impact Statement (EIS)
for BPA's proposed McNary-John Day Transmission Line Project.

Author: Bonneville Power Administration

2. List of Cross References to References in Chapter 3 and Chapter 4 in sections on Federal
Document: Government Ownership of facilities

3. Description Of Process Used Document underwent internal BPA review as well as public and
To Qualify Data: agency review required under NEPA process.

4, Author Qualifications: Bonneville Power Administration is a federal power agency

directed to produce and transmit power from hydroelectric dams
and power plants in the Pacific Northwest.

5. Peer Review Methods: Document underwent a formal agency and public review in accordé
the requirements of NEPA.

6. Preparer Information:

Signature Date

7. Printed Name: Gary R. Petersen
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SITING STUDIES REFERENCE DATA VALIDATION FORM

Site Data Category:

Regulatory and Permitting

Document Title:

Final Hanford Comprehensive Land-Use Plan Environmental Impact
Statement. U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

Document No.:

DOE/EIS-0222F

Revision No.:

Date Generated:

1999

Summary
Description:

The DOE prepared this Final Hanford Comprehensive Land-Use Plan
Environmental Impact Statement (HCP EIS) to evaluate the potential
environmental impacts associated with implementing a comprehensive land-
use plan for the Hanford Site for at least the next 50 years. DOE's Preferred
Alternative anticipates multiple uses of the Hanford Site, including:
consolidating Waste Management operations in the Central Plateau,
allowing industrial development in the eastern and southern portions of the
Site, increasing recreational access to the Columbia River, and expanding
the Saddle Mountain National Wildlife Refuge to include all of the Wahluke
Slope and ALE (managed by the U.S. Fish and Wildlife Service)

Author:

DOE

List of Cross
References to
Document:

This document is referenced in Sections 2.1.5, 3.3.1, and 4.3.1.

Description Of
Process Used To
Qualify Data:

Document produced to DOE standards in accordance with NEPA
requirements.

Author Qualifications:

Document was authored by highly qualified DOE staff and contractors.

Peer Review Methods:

Extensive internal, public, and agency review was conducted during draft
preparation and formal public comment period in accordance with NEPA
requirements.

Preparer Information:

Printed Name:

Signature Date

Gary R. Petersen
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SITING STUDIES REFERENCE DATA VALIDATION FORM

Site Data Category:

Regulatory and Permitting

Document Title:

Environmental Protection Program

Document No.:

DOE Order 450.1

Revision No.:

Chg 3

Date Generated:

1/15/2003

Summary Description:

To implement sound stewardship practices that are protective of
the air, water, land, and other natural and cultural resources
impacted by the Department of Energy (DOE) operations and by
which DOE cost effectively meets or exceeds compliance with
applicable environmental; public health; and resource protection
laws, regulations, and DOE requirements.

Author:

DOE

List of Cross References to
Document:

This document is referenced in Sections 3.16 and 4.16.

Description Of Process Used
To Qualify Data:

Document produced to DOE standards.

Author Qualifications:

Document is authored by DOE.

Peer Review Methods:

Internal review was in accordance with DOE requirements.

Preparer Information:

Printed Name:

Signature Date

Gary R. Petersen
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ATTACHMENT 2

SITING STUDIES REFERENCE DATA VALIDATION FORM

Site Data Category:

Regulatory and Permitting

Document Title:

Annual Hanford Site Environmental Permitting Status Report

Document No.:

DOE/RL-96-63

Revision No.:

Revision 8

Date Generated:

2004

Summary
Description:

The "Annual Hanford Site Environmental Permitting Status Report" includes the
following types of environmental permits: (1) The Hazardous Waste Management
Program as defined in 40 CFR Part 261; (2) The Underground Injection Control
Program under the state Waste Discharge Program; (3) The National Pollution
Discharge Elimination System under the Clean Air Act; (4) The Prevention of
Significant Deterioration program under the Clean Air Act; (5) The National
Emission Standards for Hazardous Pollutants under the Clean Air Act; (6) And
other sitewide environmental permits including solid waste, state waste discharge,
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EXECUTIVE SUMMARY

In January 2007, the Department of Energy (DOE)rdad a grant to the Tri City
Development Council (TRIDEC) to manage a collabeeaeffort between the Columbia Basin
Consulting Group (CBCG) and a TRIDEC-led consorti@am. The purpose of the grant was to
evaluate the Hanford Site as a potential locat@ncfitical fuels and advanced nuclear reactor
facilities to support the Global Nuclear EnergytRarship (GNEP).

Energy Secretary Bodman stateGNEP seeks to bring about significant, wide-scale u
of nuclear energy through the development of hettere efficient and proliferation-resistant
nuclear fuel cycles while reducing the volume aflear waste requiring ultimate disposalThe
expansion of nuclear energy in the U.S. under GNEPart of a comprehensive response to
concerns regarding greenhouse gas production arieanunon-proliferation.

The Fast Flux Test Facility is a 400 MWt, fast 4pam, sodium cooled research reactor.
It is uniquely designed to test nuclear fuels aratemials in a fast spectrum environment. Such
fuels and materials testing and qualification inexessary precursor to the deployment of the
Sodium Fast Reactor (SFR) technology selected by DOE in December 2006 ferativanced
recycle reactors necessary to close the fuel cycle.

The reactivation of the Fast Flux Test Facility {FHf complex and the Fuels and
Materials Examination Facility (FMEF) represents @pportunity for DOE toacceleratea
commercially viable and sustainable closed fuelecyy at least a decadeDOE will gain a
substantial reduction in programmatic risk throwglost-effective test program using existing
facilities, and realize a multi-billion dollar sags compared to the cost for constructing new test
or prototype facilities. The impacts may not beeaspparent until after the nation is committed
to the selected path and these facilities are nacted and have begun operations.

The scope of work completed by CBCG, and refleatetthis report, was to evaluate the
licensing and regulatory issues associated witbtirggion of the Fast Flux Test Facility complex
as anAdvanced Fuels Test and Research Center for test and qualification of advanced fast
reactor fuels (metal or oxide) and recycle trangtion fuels in the fast spectrum environment.

Reactivation of the Fast Flux Test Facility to

pre-shutdown condition would provide GNEP

- with the premier fast spectrum, sodium test
reactor in the world. The plant's design

features, configuration, and fuel examination
equipment are unique attributes not found in
any of the world’s fast sodium reactors.

Because the Fast Flux Test Facility has been
specifically designed for a fuels test and

examination mission, irradiated fuels can be
physically examined 3-5 years earlier than in
any other reactor facility currently available to

GNEP.




The Hanford 400 Area complex also provides exisficilities for test and prototype
fuels fabrication, post-irradiation performance esssnent and examination, and personnel
training and qualification center for new technaésgand sodium handling systems.

A Subject Matter Expert (SME) Panel was assemhblatl analyzed the key question of
the 400 Area recovery capability. The Panel assesscovery feasibility and provided a
preliminary cost and schedule estimate for reatitima The Panel was provided access to plant
staff and documentation to assist in fact finding atatus evaluation.

Key results of the review affecting the safe opem licensing and permitting for
reactivation of the FFTF to its pre-shutdown caoditand use of FMEF for a GNEP mission to
test performance and qualify actinide fuels fomdmanced, fast spectrum reactor are as follows:

* There are no technical issues preventing reaativand recovery of the FFTF.
» Plant Configuration Control with full plant documation has been rigorously maintained.

* The FFTF is currently a fully permitted facilitj.ocal and state permitting may be required
for the FMEF as it has not previously been actate

» As proposed the FFTF is to be returned to its prggown condition and design mission,
therefore there are no unanalyzed safety issuesvitonmental impacts.

 DOE regulatory oversight may be transitioned to INac Regulatory Commission and
promote development of NRC infrastructure to suppegulation of the SFR facilities

* Many FFTF test features are unique to any reactdhé world, e.g. the IEM Cell. These
features are necessary and prerequisite to perigrthe test mission.

« FMEF and the Secure Automated Fabrication (SAF) lfue can be modified for advanced
fuels fabrication and post irradiation examination

* FFTF can be reactivated at a cost of approxim&800 Million. It can be available to pull
rods in approximately 60 to 66 months — an aggvedsiit achievable estimate

During the mid-project review, DOE raised the dioesof the qualifications of FFTF as
the commercial prototype Advanced Recycle ReacBince FFTF meets the specifications with
the exception of electricity production, CBCG iattd a review of the feasibility and regulatory
issues for adding a power generator to the FFTEl&mutricity generation.

The addition of a power generator to
FFTF has been previously evaluated,

providing detailed advanced
conceptual designs and cost estimate
information. The most recent

evaluation was documented in the
1987 Power Addition  Study
completed by Stone and Webster
Engineering Corporation. The 1987
Study which included an Advanced
Conceptual Design Report planned a
48 month schedule for completion of
the power addition following
authorization to proceed with




engineering and the final design. Energy Northwaevided a preliminary assessment of the
economics of the power addition based on costecithical data provided in the 1987 report.

In considering the FFTF as a prototype AdvancedyBle Reactor, the Team assumed
the selection would be made as part of the GNERReaf Decision (ROD) scheduled for June
2008. The conclusions for modification of the FFa§ the prototype Advanced Recycling
Reactor are:

» If selected, a site specific National EnvironmerRabtection Act (NEPA) action and safety
assessment would be required prior to the startadfification work.

» The FFTF mission would be a dual role of fuel tesd qualification, with the added mission
of actinide destruction and power generation.

* The FFTF is fully suitable for testing either metaloxide fuels.

* An assessment of the cost data and current infeoomatdicates the power addition would be
approximately $250 million and have a generatinuaciy of 118 MWe.

 The economics of the power addition compare faugralith commercial electricity
production, given the primary function of the fégiis for fuel recycle and actinide burn.

» Reactivation of FFTF accelerates GNEP with the gbaluclear waste volume reduction and
mitigates the potential for orphaned high-levellaacwastes remaining at Hanford.

* FFTF in this role does not alleviate the need fngé scale commercial facilities with
throughput capacity adequate to recycle the USsandpent fuels production.

In conclusion, the FFTF could be ready to pull rods for transatiah or advanced fuels
testing in 60 to 66 months at a cost of $500 nmillidf a decision were made in 2008 to change
the mission to the prototype Advanced Recycle Reathe facility could be modified with a
power generator and be in commercial power operato48 months from the decision to
proceed at a total facility reactivation and magiifion cost of approximately $750 million.

The FFTF has a high performance reliability higtand can be operational by 2013.
FFTF reactivation fulfills the needs stated in Becember 2006 Gen IV strategy report for a fast
reactor to complete transmutation fuels developmemd proof-test actinide management.
Reactivation of the FFTF accelerates the Decemb@8 2BR operations target by seven years,
and almost two decades earlier than previous tivesli The reactivation of the FFTF will also
help to reestablish the infrastructure needed fogecommercial-scale fast reactors, and begin
building the experience base of reactor operationkthe pool of trained personnel.

Converting the FFTF to a prototype Advanced RexyRkactor provides significant
advantages at the early program stage. The ecoronumpare favorably to alternative
generation capacity planned to meet near-termralggtdemand needs in this region. The burn
rate for actinide fuels in the FFTF is excellent fest or qualification purposes and provides a
significant contribution to the reduction of stotadh level wastes.
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CHAPTER 1

FFTF REACTIVATION

1.0 INTRODUCTION & NEXT STEPS



As a cornerstone of the Advanced Energy Initiativepartment of Energy initiated the Global
Nuclear Energy Partnership which was announcetiéytesident in February 2006. In January
2007, DOE awarded a grant to TRIDEC to manage lalmmiative effort between CBCG and a
TRIDEC-led consortium team to evaluate the Hanfitd as a potential location for critical fuels
and advanced nuclear reactor facilities to perfatvenGNEP mission.

This report provides the results of the scopinggperformed by CBCG under the Grant to
identify local, regional, state and national regpuia and environmental permits to reactivate
Hanford’s FFTF and supporting 400 Area facilitisssaHanford Advanced Fuels and Research
Center, including legislative or regulatory profitms that might prevent siting such a facility.

Under the TRIDEC Grant, CBCG evaluated use of Ot Area facilities to support the mission
needs for basic materials research, advanceddualdication testing and fuels transmutation
testing.

The 400 Area complex was designed, certified, anltl §pecifically for advanced nuclear fuels
and materials testing. The FFTF is the only doiméast neutron reactor capable of conducting
actinide transmutation burnup testing and qualificeof fast reactor fuels and materials.

The FFTF, the adjacent FMEF, and the MaintenandeSaorage Facility (MASF) have been
proposed as an integrated nuclear research cergapport the development, testing and
gualification of advanced fuels and materials fee in the GNEP Advanced Recycling Reactor.
These reactors are intended to generate power wdriguming the problematic actinides which
are long-lived, highly radioactive byproducts of turrent fuel cycle.

The FFTF is a 400-megawatt (thermal)
liquid-metal (sodium) cooled fast
neutron flux nuclear test reactor owned
by DOE. The facility is in the 400 Area
of DOE's Hanford Site in southeastern
Washington State.

The construction of FFTF was
completed in 1978 and initial operation
began in 1980. From April 1982 to
April 1992, the FFTF operated
successfully as a national research
facility to test advanced nuclear fuels,
materials, components, nuclear power

oo plant operations and maintenance
protocols, and reactor safety deS|gns Durlngttme the FFTF also produced a wide variety of
medical and industrial isotopes, made tritium far U.S. fusion research program, and conducted
cooperative international research work.

The FMEF is a 250,000%€ategory One structure constructed in the ea0$9 The FMEF

was planned to support the United States breedetaeprogram. It was designed specifically to
manufacture large quantities of plutonium-oxidddwnd to manipulate (disassemble and
inspect) irradiated fuel assemblies. The fachifyg never been used, and is available and almost
ideally suited for direct support of the GNEP peogr The FFTF and FMEF, individually, have



irradiated fuels examination capabilities thatam@ue to any such facility in the world,
including facilities in France, Japan, and Rus$imacombination with other Hanford assets
(complementary facilities, experienced personndl@mmunity support), FMEF is a cost
effective option for a major role in the GNEP missi

TRANSFER LOCK
SR TION SR Upgrading and restarting the
muck o sacan | 400 Area complex for the
o GNEP mission is estimated at
about one-tenth the cost of
new construction. Using
Hanford’s existing facilities to
support GNEP and other
missions represents a
significant savings to the
taxpayer and offers a near-
term, environmentally
advantageous solution to
support the GNEP objectives.

UPPER PROCESS CELL
MAIN PROCESS CELL:

ASK ENTRY TUNNEL

The recycling technology will enable a 100-foldrisase in the energy that can be produced from
the uranium resource. Demonstration of the cldgebcycle is prerequisite to establishing the
fast reactor technology as a highly sustainableggreource for the future. Closure of the fuel
cycle requires recovery of actinides from irradiaieel, manufacture of new fuel subassemblies
using this recycled material, and subsequent regafethe actinides from the recycled fuel.
Integral to this strategy is the irradiation of thet fuel subassemblies for sufficient time to
demonstrate satisfactory fuel performance

Using the existing facilities at the FFTF complexr &dvanced fuels testing and qualification is
within the original design parameters and doegeytesent a previously unreviewed safety
guestion or environmental impact. Proceeding erbtisis of upgrades to existing facilities
rather than new construction, provides the GNEPthg option available which can be on-line a
decade in advance of competitive approaches and abe-tenth the cost of new facilities.

Should DOE elect to proceed with reactivation ef Bi-TF to perform advanced fuels (oxide or
metal) performance and qualifications testing, adsmutation fuels testing and qualification,
and utilize the FMEF the recommended next stepddnaiaalude:

» Suspend Plant Deactivation Activities through J20@8 for GNEP review.

» Verify workshop findings including piping serviceigbility through physical examination.
* Amend the January 2001 deactivation ROD.

» Develop an integrated flow-sheet for FFTF missamg FMEF if needed.

» Develop Reactivation Plan for FFTF.

» Consider revise of 300 area facilities for sodiusolant control technology development.

* Initiate reactivation actions.

2.0 PROPOSED MISSION DISCUSSION



FFTF is available and fully capable of performihg teactor fuels and materials testing for
developing transmutation fuels for Advanced RecyrlReactors. Early disassembly and
examination of test fuel assemblies will providg Kata to support selection of the transmutation
fuel types. Once initial fuel selection is made B+TF can operate with a full core to fine tune
actinide management and proof-test the core designs

FFTF provides the unique capability for early exaation of irradiated fuel. An in-containment
hot cell provides for disassembly and removal sf pens from a fuel bundle so they can be
shipped to an examination laboratory within a feanths. By comparison, commercial reactors
as well as all existing fast reactors must waitrydar an entire fuel element to cool.

The restart of the FFTF will also help to reesttbbeveral areas of national capability necessary
to sustain a sodium-cooled fast reactor program.

Long Term Fuel DevelopmenrtAny early improvements make and/or deficienciesovered
increase efficiency and provide certified safdtinderscoring the significance of this conclusion
is Congressional testimony on the Advanced Burmst Reactor. Nuclear fuel, because of the
long lead time needed for irradiation testing, i&/ays the critical path item in reactor
development,... for transmutation in TRU fueled etgssuch testing is essential...” Dr. Nell
Todreas, Massachusetts Institute of TechnologyP®& Professor of Nuclear Engineering,
Professor of Mechanical Engineering (Emeritus) arldader in the Department of Energy’s
(DOE) Generation IV reactor initiative, April 60R6.

Liguid Sodium Coolant TechnologyA key mission element of the restarted FFTIB ievive

the necessary engineering and knowledge basé, taréiln, and operate flowing sodium systems
and for cleanup and purification of the sodium eagil chemistry control; heating and cooling
systems; and associated instrumentation and control

Component Fabrication Procurement of replacement parts will begirestablish domestic
industrial fabrication capabilities for liquid métaoled fast reactor components.

Reactor Start-up Fuel FabricatierFacilities previously used for making both metadi oxide
(ceramic) fast reactor fuels are currently operatidout will require installation of new
equipment and other updating to produce the netatdssemblies.

Reactor Desigr Design resources and tools are available fronpteeious U.S. Fast Reactor
Program and in most cases reflect internationaldstals. However, the current design process
includes conservative margins, and significant sastngs may be possible with higher fidelity
simulation and optimization methods. Many of thestg codes are based on the computer
architecture of twenty years ago. To overcome ading limitations, modeling assumptions
were used to approximate physics phenomena, manhich can now be directly modeled as
new fuel systems are designed.

Safety Analysis- The available fast reactor safety analysis tdeigloped in the United States
also reflect the current standard and are uselll timeamajor international fast reactor programs.
As with reactor design codes, improvements aresamed to provide more accurate analyses
with modern simulation techniques.



Licensing and Regulation The last fast reactors receiving U.S. regulasmproval were FFTF
(test reactor, 1980) and FERMI-1 (commercial pla8§6). Thus, the regulatory resources and
competency to review fast reactor safety must tcebstablished.

3.0 SCOPE OF THE STUDY

This report addresses the restart of the FFTFderas the Hanford Fast Spectrum Research
Center, an expeditious path to the attainment cEBN need for developing and testing fast
spectrum fuel for a successful Advanced Recyclisgd®r program. It considers the technical
viability and regulatory and permitting issues uttihg legal and policy issues of using the FFTF
as this resource.

The public outreach, community demographics, amaigé site infrastructure features work
scopes are addressed in the “Sitting Study folJee of Hanford Site for GNEP Facilities”
submitted by TRIDEC in a companion report undes trant award.

In order for the identified regulatory and permmigfirequirements to be valid, the FFTF must be
shown to be available and viable technically ad aetompatible with DOE’s policy.

Technical Viability- The FFTF is presently classified as in deactivasiaiius. This study
establishes the technical viability of recoverynfirdeactivation including analysis of components,
tasks, costs, and schedules.

Regulatory and PermittingThis taskdentifies local, regional, state and national fetary and
environmental permits required for this facilitycluding legislative or regulatory prohibitions
that might prevent operating such a facility.

Legal and Policy Issues Relating to FFTF (NEPA Asigl) - This task evaluates applicable legal
and policy environmental impact issues. That aislgmphasizes NEPA applications

4.0 PROJECT APPROACH DISCUSSION — APPROACH TO
GRANT SCOPE COMPLETION

The team assembled for this project consisted ofgmwups. The individuals employed full-time
by CBCG constitute the first group. Collectivelyis group has extensive and in-depth
experience in regulatory issues, legal requiremaestseeduling, managing large and complex
projects, and document generation.

The second group consisted of subject matter expéith a substantial history of experience in
the construction and/or operation of Sodium FasidRes. These Subject Matter Experts (SME)
were ably assisted by members of the current FEAFis working through a variety of technical
issues where current plant status was a signifcamsideration.

Brief biosketches on the project team’s educatimhexperience are in Appendix 7.



5.0 FACILITIES DESCRIPTION

Fast Flux Test Facility #FTF is a 400 megawatt sodium-cooled nuclear re&ciidt to test
advanced fuels and materials in support of thenatiLiquid Metal Reactor (LMR) program.

FFTF is uniqgue among test reactors in its sizgjdikty in accommodating a wide variety of
instrumented test assemblies, high neutron flugh kemperatures for testing, and accessibility
for experiment control and measurement instrumemaEFTF's instrumentation capability is
unmatched by any other reactor of its kind in tloelek The facility was built to the highest
design and construction standards. Many of theityusdsurance concepts used today in the
commercial nuclear power industry were appliedral =

The large test volume in FFTF allows the abilityeést more materials and components when
compared to other neutron sources. While otheroesources may have similar neutron high
energies or fluences, FFTF is unique in simultasioprroviding these attributes in a single test
facility. FFTF can also produce large quantitiegpithermal neutrons by the use of moderating
materials that slow down the neutrons in speciiéaa of the core. These distinctive flux tailoring
features, coupled with its large core volume, thiéity to vary power from a nominal 100
megawatts up to 400 megawatts, and highly instriedetesting capabilities, enable the reactor
to function successfully as a multiple-mission eaclscience and irradiation services facility.
Researchers from many countries have used FFTitufdear materials testing and fuel research.

FFTF can provide the United States with technieplabilities not available abroad -- capabilities
sought out by other countries. The foreign fastt@acapabilities that do exist are rapidly
diminishing. The last French fast reactor will sd@nshut down. The Monju reactor in Japan
has an uncertain future, and one reactor in Rusgiabe the only large fast reactor other than
FFTF available.

In addition, FFTF's capability of producing essalhtiany neutron spectra desired makes it the
preferred, and some cases the only tool for mdgenéaearch that can support many of the new
Generation IV power reactor design concepts.

Maintenance and Storage Facility -The MASF is a multi-purpose service center which
supports FFTF. The main building contains a 28f@@@rea serviced by a 60-ton overhead
bridge crane. One half of this area is serviced B@0-ton crane, and is 105 ft. high and contains
floor space for repairs and maintenance of largépagent. It has below-grade shielded hot cells
for sodium cleaning. A special feature is a largielsled enclosure that contains two shielded
decontamination rooms. These can be used for katbte and hands-on cleaning of small
equipment items and tools that are contaminateld raidioactive material.

Fuels and Materials Examination Facility -The FMEF was constructed in the late 1970s and
early 1980s as part of the LMR Program. The oalbmission for the facility included
post-irradiation examination of irradiated fuelslanaterials as well as fast spectrum reactor test
and driver fuel manufacture. The facility was oraly designed to ERDA 6301 for missions
that required enhanced safeguards and security.faliity was completed but not occupied for
any programmatic mission. It is therefore uncortated and available to support GNEP.

GNEP could use FMEF to fabricate fuel on a protiatgoale as well as to assemble FFTF Driver
Fuel and actinide fuels that will be needed for GNE



The FMEF consists of a 98-foot high Process Bugdirith an attached Mechanical Equipment
Wing on the west side and an Entry Wing acrosstheh side. The 175-foot wide by 270-foot
long Process Building provides about 188,08@fioperations space. The 98-foot height makes
the Process Building as tall as a seven-storyeffiglding. The Process Building also extends
35 feet below ground. The building is divided ist® operating floors.

More detailed information is found in the Addendtorthe “Fast Flux Test Facility Restart
Issues” report in Appendix I.

6.0 FACILITIES OPERATING HISTORY

The 400 Area complex was constructed between 18d@@he early 1980s. It is comprised of
three principal facilities; the FFTF, the MASF, ahé FMEF. These facilities were built to
support development of the LMFBR. When DOE suspdriie LMFBR program in the early
1980s, the FFTF continued to operate, providingmaurradiation services to a variety of users
until 1992. At that time it was ordered to ceasegooperation and go into “hot stand-by” due to
lack of mission.

The exterior construction and interior service ey (H&V, water, lighting) of the FMEF were
completed in the earlyl980s. However, installabbthe shielded windows and manipulators for
the FMEF hot cells was not completed. No operatiih radioactive material ever took place in
the FMEF. FMEF was placed in lay up in the lat8éd®

6.1 Fast Flux Test Facility

The construction of the FFTF was completed in 197Be Primary and Secondary Heat
Transport Loops were filled with liquid sodium i878 and the first fuel assemblies were loaded
into the reactor in November 1979. The reactortwatical on February 9, 1980 at just after
3:45 PM. The next two years were spent gettingtaet ready for power operation and
conducting a series of natural circulation cooliegts that proved natural convection cooling in
the FFTF could remove decay heat if the plantddistlectrical power. From September 1981 to
January 1982, physics testing and an extendegduller demonstration run were completed. In
April 1982, the FFTF was declared operational dnadfirst cycle of operation at 400 MWt began.
The FFTF reactor was designed to operate for 196 ae400 MWt. Each of these operating
intervals was called a cycle of operation. Initlterval between cycles, the reactor was refueled
with mixed oxide (MOX) fuel assemblies and withieas test assemblies. The refueling interval
usually lasted about 3-4 weeks; thus, FFTF wastaldemplete about 3 cycles a year.

In July 1986, FFTF completed an extraordinary $éPassive Safety Tests.” These tests
demonstrated that a sodium cooled fast reactoeduslth MOX fuel could withstand a loss of
flow accident without scram (LOFWo0S) with no cosnthge provided the core had some “gas
expansion modules” (GEMSs) in the radial reflecgion. Following completion of the Passive
Safety Tests, the FFTF was loaded with the Coreddstnation Experiment (CDE). The CDE
fuel was MOX, but the cladding and duct materiabW 9, a ferritic-martensitic alloy, which

has an extremely low neutron swelling characteris CDE fuel assembly could, in theory at
least, stay in the core for a long time and achieueh higher fuel burnup than the standard
LMFBR fuel which was clad in 316 20% cold workedistess steel. The CDE fuel test was very
successful, operating to peak burnup values beg06ratom percent burnup (200,000



MWD/MTHM). The CDE test was discontinued when €T F was put in “hot stand-by” in
1992.

In the ten years that FFTF operated at power, doaEwmarious prototype fuel assemblies were
successfully tested. Some fuel tests demonstfailede-free operation at nominal operating
conditions. Other tests ran fuel assemblies tarfato find out when a fuel would fail. Some
test fuel was intentionally operated at extrementfag conditions to find out the effect of over-
temperature operation on fuel pin lifetime. Onaxion, at the request of the test sponsor, some
fuel tests were run beyond cladding breach. mtype of test, the fuel assembly continued to
operate in the core after initial cladding breantil@elayed neutrons were detected in primary
sodium due to delayed neutron precursor fissiodymsts being released through the breach into
the sodium coolant. The test was removed frontdine at this point. The FFTF also performed
irradiation testing of absorber pins and variolsyslthat were being considered for advanced
reactor applications. Throughout the operatiothefreactor, the FFTF MOX driver fuel design
was shown to be highly reliable. Driver fuel diagie burnup exceeded the design goal of
80,000 MWD/MTHM peak pellet burnup. Overall, FFdperations were highly reliable as
measured by the availability factor (Actual Timeaable/ Planned Time Available). This
factor was routinely between 95% and 100% for filhe years of FFTF operation.

During the period that the FFTF operated at pothere were no significant failures of any
system. All sodium pumps, inert gas systems, sodiurification systems, fuel handling systems,
and containment integrity systems worked as dedigfiere were two interesting incidents that
were learning experiences for the plant technitzdf.sIn the first, an electro-magnetic (EM)

pump used to circulate primary sodium in a sodiwmifigation loop failed through cavitation

and caused radioactive sodium to spill into antioedl. The radioactive sodium was cleaned up
without incident and the failed EM pump was repthc&he second event was related to an
anomalous bending of one of the reactor vessetliafyitransfer ports. Depleted uranium metal
is deployed around the reactor vessel head agimad&hielding. Uranium metal oxidizes readily
when exposed to air, so the shield pieces wereagaltto steel cans to prevent exposure to air.
One of the welds in a shield piece failed and tlamium began to oxidize. Uranium oxide takes
up about twice the volume as the same weight oélnsd the uranium shield piece expanded and
pressed ever harder against the fuel transfer dare. failed shield piece was found and replaced
and the bent transfer port returned to its norroaltfon.

After the FFTF had been in “hot stand-by” for abtart years, DOE decided that no DOE
program needed a fast spectrum irradiation capyabiid FFTF began a deactivation process that
is ongoing. Key steps in that process were théoaifing to dry storage of all fuel, and the
draining of all sodium systems.

6.2 Maintenance and Storage Facility

The MASF was declared ready for use in 1982. TH&M supports the operation of the FFTF
as the facility where large, sodium wetted, conteat@d equipment can be cleaned and repaired.
In this role, the operating history of MASF follod/éhe FFTF operating mission with an
occasional exception, such as when the large taMASF was used by another Hanford
program to test a large pump. All the supportiygfeams in the MASF are available if the facility
is needed to support FFTF operations again.



6.3 Fuels and Materials Examination Facility

The FMEF was completed in 1984. The FMEF was baiifierform examinations of irradiated
fuels and to fabricate fuel for the FFTF and the¢2l River LMFBR. Although the exterior of
the FMEF was completed and building systems sutteasng and ventilation, lighting, and

plumbing were installed, the hot cells and labaratowere never activated and no test
examinations were ever performed. The FMEF islaidzup condition and unoccupied.

7.0 REACTIVATION ASSESSMENT RESULTS

The technical review for safe recovery of the FRd lpre-shutdown condition has yielded the
following conclusions by the assessment team apdrexeview panel:

* FFTF is fully recoverable for reactivation as anatted fuels test and qualification center.
» FFTF has unique test features among the world&oearequired for the GNEP mission.

e FFTF can be recovered and pull rods in 60 to 66thsoat an estimated $500 million
including a 20% contingency. This is an aggresbivteachievable schedule.

« FMEF & SAF-Line are available for advanced fuelsrieation and examination.

MASF is available for facilities and maintenancesort.

The reactivation of the FFTF and supporting faesitwill substantially reduce the programmatic
risk to the GNEP program and facilitate the develept of the commercially competitive
facilities. The reactivation will:

* Provide a U.S. test bed for testing and qualifarabf advanced fuels and materials for
Advanced Recycling Reactor.

» Provide facilities to verify fuel performance thgduirradiation of prototypic actinide fuel
assemblies to goal burnup.

* Provide for the irradiation of actinide fuel asséigdthrough multiple recycles to prove
performance.

* Avoid design accommodations & operations impactesting in the commercial Advanced
Recycling Reactor.

» Avoid impact on the commercial business plan ofpttieately funded facilities from “test”
mission risk elements.

* Provide these benefits in a timely & cost effecfivegram.

» Provide a “high-confidence” business model basettase of proven facilities specifically
designed for this function.



» Provide process prototype for NRC LMF licensingastructure reconstruction.

* Build DOE credibility with an early start commitmein GNEP.

8.0 LEGAL AND POLICY ANALYSIS

Legal and Policy Issues for Reactivation: Amend thdanuary 19, 2001 ROD

Energy Secretary Bill Richardson, on January 1912@sued a Record of Decision (ROD)
based upon DOE’s December 2000 EIS titlddd NAL Programmatic Environmental Impact
Statement for Accomplishing Expanded Civilian Narckenergy Research and Development and
Isotope Production Missions in the United Statasluding the Role of the Fast Flux Test
Facility” (NI-PEIS) (DOE/EIS-0310). Secretary Richardsommarized conclusions from the
NI PEIS including that the FFTF would be permaned#activated. Rationale specified in the
ROD for deactivation of the FFTF was,

“Given that other existing facilities can meet DOB&sar-term needs for isotope production and
research, the Department believes that it shoukgshits funds in enhancing its existing
infrastructure and exploring the potential of a nAWA facility as a long-term option to meet US
research needs.”

Secretary Richardson’s ROD reflected recognitiothéuncertainty of the future, particularly
with regard to the usefulness of the FFTF. His Rs&fdded, “DOE recognizes that significant
uncertainties remain regarding the future of redeand isotope production activities that could
justify operation of the FFTF.”

Technology Shift to Fast Reactor Transmutation of Véste

At the beginning of the 2icentury the major technology shift was from acete's to fast
reactors. Fast reactors improve the performantew$mutation of wastes and uranium resource
conservation, making the closed fuel cycle suskdéaThis emphasis has been adopted by and
expanded upon in the present Administration’s GIgE#jram, as directed and appropriated by
the Energy Policy Act of 2005.

The FY 2007 Energy and Water Development Approioriatbill addressed the Global Nuclear
Energy Partnership (GNEP). Senate Committee R&p@r274 for H.R. 5427:

Global Nuclear Energy Partnership. — The CommiReeognizes and
appreciates the considerable investment this adtramion has made in this area
and supports efforts to close the nuclear fuelecydt is imperative that the
Federal Government support long-term researchstmogier ways to reduce the
amount of nuclear waste and recycle the vast anufunitapped energy that
remains in the current once-through nuclear fuelecy Faced with the reality of
long-term storage needs and the fact that our Nadianlikely to permit and
license more than one permanent repository, outdiesnative is to vastly
reduce the amount of waste, the heat content,rendatliotoxicity of the spent
fuel before permanent disposal. The Presidenptamsed the Global Nuclear
Energy Partnership as a multi-pronged technicataguh to close the nuclear



fuel cycle and encourage the recycling of uranimeh destruction of long-lived
actinides through advanced reactor technology.bliuget supports the
development of recycling technologies that haveoiy@ortunity to enhance the
proliferation resistance of existing recycling eparation technologies.

Drivers for the post-2000 technology shift inclutle need for a sustainable fuel supply and the
capacity and siting of repository facilities. Téwdsting one pass, LWR fuel cycle requires an
expansive repository volume and an unsustainabled@se in uranium mining extraction.
Drivers are predicated on economic timing.

The present economic and political cost of sitiddigonal repositories is prohibitive, and the
demand for domestically supplied fuel (nuclearthieowvise) has increased dramatically. The
major benefits of the closed fuel supply come fraeycling of the spent nuclear fuel to recover
the beneficial energy and to segregate the snaaltifm of toxic elements. The sustainability of
the closed cycle reduces the isolation burden thatha single repository is sufficient, and
ensures a domestically sustainable nuclear fugllgup

Procedures for Amending a Record of Decision

Rationale for a ROD is likely to continue, change avolve, and NEPA and DOE have
procedural provisions that address these chandg&3ANreated the Council on Environmental
Quality (CEQ) regulations for implementing NEPA (@6R 1502.9(c)) and DOE NEPA
regulations (10 CFR 1021.314).

DOE similarly recognizes the need for decision mgKlexibility to accommodate technological
and policy shifts, and future uncertainties. DJIBves multiple RODS for a single EIS, and
subsequent RODs can be drafted and executed fseguént environmental assessments (EAS),
supplement assessments (SAs), and supplemental EISs

Amending the January 19, 2001 ROD to Direct Restamf the FFTF

Pursuant to NEPA and CEQ regulations, the Secrefaenergy can amend the January 19, 2001
ROD provided the addressed issue was initiallyewed in the NI PEIS. The NI PEIS reviewed
the status of the FFTF for continued operatiomsitéid operations, and restart to full capacity.
Amending the initial ROD from status of permanesactivation to restart is squarely within the
parameters of the NI PEIS.

Further support for this conclusion can be fountheROD itself. Under “Summary of
Environmental Impacts” for the Secretary’'s RODt@taed that none of the alternatives considered
in the NI PEIS would have a significant environnaminpact in any major area of concern.
Specifically, the ROD states:

“The only resources area that could be signifigeimipacted by the
implementation of any of the alternatives is waisg associated with the
construction of new facilities. . . The largesteeffon air quality would also
occur during construction activities. .. . Nondlof alternatives would have had
significant impact on regional economic areasNone of the alternatives at
existing candidate sites would have had a sigmifieffect on land use, visual
resources, noise, water quality, geology and sedslogy, cultural resources and



environmental justice.Hazardous waste generated under any of the altemest
or combination of alternatives could have been ngaaunder the Department’s
existing waste management infrastructureEnvironmental impacts, including
human health and safety, transportation, socioeatns, and environmental
justice were estimated to be small for all of thteraatives and did not provide a
reasonable basis for discriminating among altermesi” (Author’s italics.)

In summary, the NI PEIS (2000) gave a “hard loakali potential environmental impacts
associated with all alternatives for the FFTF:agsteactivation, and continuation of present
conditions. The document reported, and the subsed@D concluded that environmental
impacts were estimated to be small for any of thvesiered alternatives. Impacts were
sufficiently minimal to conclude that the envirormied impact analysis did not provide a
reasonable basis for making a choice among alteesaiGiven this information, no additional
EIS is needed for restarting the FFTF. The subgseaiep is a procedural one: Amend the
January 19, 2001 ROD to restart the FFTF.

9.0 WASHINGTON STATE AND COUNTY PERMITS

State and county permits and licenses for the F&IF400 Area complex are listed in Table 4-1
below. These permits include Hanford site-widenpty and the permits that have been issued
specifically for activities at the 400 Area. Inchanstance the permittee or licensee is DOE
although implementation of the applicable condgigmassigned to the site services contractors.
As a federal agency, DOE is exempted from the sobgeme permitting activities, particularly
those related to construction approval (e.g., Ingldode conformance) under the purview of
county government.

If the current deactivation activities were to iggended and the facilities at the 400 Area
complex returned to operational status, it is reabte to expect that one or more of the existing
permits would require some modifications to refldet revised status. This is most likely true of
the permits that relate to gaseous emissions. dditi@nal permits would be required for a
change in operational status of the 400 Area coxnple

In addition to compliance with the permits idemtifiin Table 4-1, DOE and its contractors are
subject to many regulatory requirements that atsideithe scope of the permits. These include
such things as solid waste handling, refrigeramagament, and community right-to-know
reporting (hazardous material inventories). Festhregulatory requirements, the 400 Area
complex directly benefits from DOE Hanford Siterasdtructure that provides essential
environmental management services. A permit sugmmiocated at FFTF provides
environmental oversight.

If the 400 Area complex facilities were conveyedhtprivate sector entity by lease or transfer of
ownership, the existing permits would need to beliffed to authorize operations by the new
entity. A change to the existing owner/operatarfiguration would likely result in Benton
County assuming a primary oversight role for newstauction and significant modifications.
The terms and conditions of state-issued permitddvwemain largely unchanged although a
water right would need to be established and doaotedefor the existing wells. A transfer to a
private sector entity would probably result in admf access to the existing Hanford Site
environmental monitoring and waste disposal sesvice



Table 9-1. Washington State and County Permits ahLicenses

Permit/License

Administering Agency /
Washington Administrative
Code (WAC) or Regulation

Status

Air Emissions

Dept of Ecology / WAC 173-

Air emissions from FFTF and 400 Area facilitie

Permit 400, 173-401, 173-460, 1731 are covered under the umbrella of the Hanford
480 Site Air Operating Permit (December 2006). T
Dept of Health / WAC 246- | permit incorporates the terms and conditions g
247 three agencies: Ecology for non-radiological
Benton Clean Air Authority /| emissions, Health for radiological emissions,
BCAA Reg. 1 BCAA for asbestos abatement and open burni
A change to FFTF operations that has the
potential to increase existing emissions would
trigger the requirement to file a Notice of
Construction.
Wastewater Ecology/WAC 173-216 FFTF has no discharges to sarfeaters that

Discharge Permit

would require a National Pollutant Discharge
Elimination System (NPDES) permit. Process
water is discharged to onsite percolation pond
under a State Waste Discharge Permit
(September 2003). A change to FFTF operati

[72)

DNS

that has the potential to change the quality of the

effluent or increase the flowrate could trigger t
requirement to file an application for permit
modification. Other discharges to the soil
column at FFTF such as stormwater, condens
streams, and wash water are permitted in
accordance with a Hanford site-wide State Wa
Discharge Permit (February 2005). Sanitary
wastes at FFTF are piped to a neighboring
treatment facility operated by Energy Northwe
Energy Northwest provides for the permitting
and compliance activities related to this
wastewater stream.

e

ate

ste

Hazardous Waste
Permit

Ecology/WAC 173-303

Most hazardous waste generat&dTF is
managed at facilities outside the 400 Area. D
has applied to Ecology for a Treatment, Storag
& Disposal (TSD) permit to store waste sodiun
at FFTF. Once issued this permit will be
integrated into the Hanford Facility RCRA TSDO
Permit.

e,
)

Water Right Permit

Ecology/WAC 173-152, 508-
12

Water for FFTF is supplied from onsite wells.
As a Federal agency operating on a federal
reservation, DOE is not required to have a sta
issued Certificate of Water Right to withdraw t
ground water. A different ownership
configuration could change the water right

e-
ne

aspect.




Drinking Water Health/WAC 246-292, 246- | DOE has a Drinking Water System Operating

I

System Permit 294 Permit for the 400 Area potable water system.
Certified operators provide oversight.

Underground Ecology/WAC 173-360 The FFTF power generator fi@lage tank is
Storage Tank (UST) permitted under a Hanford site-wide UST pern
Permit

Low-Level Ecology/WAC 173-326 A permit is not required to dispose of low-level
Radioactive Waste | Health/WAC 246-249 rad waste generated at FFTF because the fac
Disposal Permit has access to DOE Hanford waste disposal

facilities. Under a different ownership

under a Site Use Permit.

configuration wastes from the facility may nee
to be disposed of at the commercial waste site

9.1 Washington State Initiative 297 (1-297) StatuReview

The Cleanup Priority Act (CPA) RCW 70.105 E et..segmmonly known as 1-297, is a 2004
State initiative passed by the voters of Washingte297 directed DOE to cleanup all waste on
the Hanford site prior to receiving or generating additional nuclear waste. 1-297 also assessed
the Federal government a surcharge based uporathitd Clean-up budget or the

Congressional budget request, whichever is higliee surcharge has been estimated at $1.2
million per year. This Initiative was supportedrmsarly all voters with the exception of the
counties adjacent to Hanford.

In response, the Federal government successfudlijectyed 1-297 in Federal District Court.

The Washington Department of Ecology and citizgmtsups, Yes on 1-297: Protect Washington,
et. al., appealed the decision to the Ninth Cir@aitirt. As of April, 2007, the Court has not
reviewed the appeal.

The Washington Initiative Process is unique as @msgbto other American legislative processes.
The Initiative process gives citizens the oppotiuto initiate voter participation in the legishai
process. The process is as follows: a petitionbeawritten to create or modify law. The

petition is then circulated. If a small (4-8%) pemt of the voting populace from the prior
gubernatorial election signs the petition, thendbsified initiative can be placed on the ballot.
[-297 attempted to regulate federal actions onriddands. This result overlooks substantially
complex issues legal in nature and germane tomadt&ecurity. DOE’s initial predecessor
agency was the Atomic Energy Commission (AEC). irissions of the original AEC were to
protect national security, and to develop and mt®wa sustainable energy source for the world.
These missions have remained applicable via thenist&nergy Act of 1954.

DOE'’s many nuclear operations create various wsistams, repositories and 114 cleanup sites
across the country. Different waste forms are leggd by different legislation and government
authorities. Not uncommonly waste products maydggilated under multiple authorities, local,
state and federal. 1-297 interferes with manytexgsregulatory efforts and does not offer a
solution that is more protective of the environment

If 1-297 were to be implemented then DOE'’s entiatianal clean-up effort would be interrupted,
with detrimental consequences for the entire natietuding reprisals by other states. The U.S.
Supremacy Clause of the U.S. Constitution existpairt, so that the Federal government can

it.

lity



implement federal policy without concern that itsteority will be usurped by a single state or
other small constituency. The U.S. District Cauted against Initiative 297.

9.2 Tri-Party Agreement, M-81 Deactivation Milestones

Review of M-81 Milestones

Many of the original TPA milestones have been catgul. Any impacts on restart relating to
completed milestones are necessarily incorporatecde detailed discussions of restart issues

elsewhere in this document.

Required M-81 Milestone Modifications

Milestone Title & Status Due Date
M-81-10-T- | Submit Final Sodium Disposition Report 07/31/07
01 Activity is on schedule
M-92-10 Submit Hanford Site Sodium disposition Report to | 07/31/07

Ecology. Activity is on schedule.
M-81-00A- Complete Transfer of Special Fuel to DOE’s Idaho| 03/31/09

TO4 National Engineering Laboratory for Consolidated
Storage. Activity is on schedule.
M-92-09 Establish Milestones and/or Target Dates if Needed07/31/09

for Acquisition of New Facilities, Modifications of
Existing Facilities, and/or Modification of Planned
Facilities Necessary for Storage,
Treatment/Processing, and Disposal of Hanford Site
Sodium. Activity is on schedule.
M-81-14 Complete FFTF Sodium DrainEssentially complete| 09/30/09
but DOE plans to drain the large MHTS valves by eénd

of FY 2007 before declaring milestone complete.
M-81-15 Submit FFTF Surveillance and Maintenance Plan | 06/30/10
Activity on schedule.
M-81-00A Complete FFTF Facility Transition and Initiate the | 02/28/11
Surveillance and Maintenance Phasgctivity is on

schedule.
M-81-00A- Complete Auxiliary Plant Systems Shutdowwativity | 02/28/11
T05 is on schedule.

Since all of these milestones are predicated up@pérmanent deactivation of FFTF, the
treatment of all of them in the event of restarulddoe the same. Essentially, all milestones
having to do with the deactivation of FFTF would/@é&o be renegotiated.

Further, there are four milestones which call feeafic action as opposed to the generation of a
document. Milestones M-81-00A-T04, M-81-14, M-80A0and M-81-00A-T05 are currently in
progress toward completion. If the cost of res&td be minimized, instructions need to be
issued at the earliest possible date that work Isetstopped on these milestones.



10.0 FEDERAL REGULATION & OPERATING AUTHORITY

DOE, as owner and operator, will be responsibl@Heregulation and operating authority for the
FFTF and the associated 400 area facilities. Heweseveral options are available for
determining how this process will be carried otihese options are outlined below.

* Regulatory Oversight- An initial determination whether FFTF restartdfor subsequent
operations should be regulated by DOE or the NRC guides for reactor analysis and
refurbishment for restart would likely be used ither case, but there could be differing
requirements applicable to supporting programswluatid be significant. Examples are the
applicability of 10 CFR 830 for DOE reactors, Oper&ertification for NRC operators,
differing seismic requirements -- all of which cdidave significant costs if the current FFTF
programs were changed to conform to NRC standdtds .because of this potential cost
impact that the selection of which regulatory patfollow should be carefully weighed in
terms of cost and benefit.

In this discussion, we consider that activities eegllatory requirements for restarting FFTF are
separate and distinct from activities and requir@sgoverning operations after approval to
operate has been granted by the regulatory authdriterefore we have two FFTF phases —
startup, and operations — and two regulatory estiti DOE, and NRC. This two-by-two matrix
has four possible permutations:

Case 1- DOE governs both startup and operations.

Case 2- The NRC governs both startup and operations.

Case 3- DOE governs startup; the NRC governs operations.
Case 4- The NRC system governs startup; DOE governsatipes.

Some considerations of these options are summalszie:

» Case 1 DOE Regulated Facility Under this standard approach, DOE would provige th
regulatory review and DOE standards would be adbfateboth restart and subsequent
operations. This option is probably the least egpenin both time and resources. It would
require DOE to staff up to develop the regulatagability for LMRs and to set up an
organizational system for credibly separating theglicant” from the “regulator” side of the
NE organization. In all likelihood, any analyticabrk would need to be contracted to one of
the national laboratories that may still have stafiwledgeable in LMR safety technology.
The principal disadvantage of this is that DOE dusshave the same degree of regulatory
credibility as the NRC. Further, it would not pide any incentive for the NRC to begin
staffing up in LMR capability—which could provide‘immp start” for subsequent NRC
reviews of future GNEP projects.

» Case 2 NRC Regulated Facility This option would likely be considerably more exgigr
than Case 1—both in time and resources. Sincdeimse of the CRBR project, plus
subsequent activity related to the GE PRISM deslgnNRC has had no incentive to retain
LMR expertise, so this capability would have torébuilt. The cost for this rebuilding
would have to be borne by either DOE or througtoagtessional reallocation. On the other
hand, NRC records associated with the detailed R@w conducted for the construction
and approach to power operation of FFTF still ex@stl an updating for FFTF restart should



be possible with a reasonably modest effort. NBgLilatory oversight for subsequent FFTF
operations would entail considerable changes flearptesent mode of operation and could
become a critical path item. However, successfulsfer of FFTF operations from DOE to
the NRC system would provide substantial credibftir FFTF and would pave the way for
subsequent GNEP projects, such as the AdvancedcRegiReactor, that are scheduled to
come under the regulatory purview of the NRC.

Case 3 Regulatory Unit ApproachThis option would likely cost more than Casédt, it
would allow the FFTF to restart under existing sudad procedures to minimize the impact
up to the point of achieving full power operatiohhis path is based upon the assumption
that the potentially overly restrictive seismicueggments of DOE could be appropriately
modified to correspond to actual risk consideratiokssuming that an appropriate working
relationship with the NRC could be worked out eaalyarallel effort to convert the
subsequent FFTF operations to conform to NRC réigaka should provide a smooth transfer.
This path could follow the model implemented by tH& Enrichment Corporation—wherein

a 5-year transition was employed to transfer alllitg supporting programs from DOE

orders and regulations into the NRC format.

Case 4 NRC Restart Caselt may be possible to use NRC to perform a reguyateview

for restart and then revert back to DOE operatimg@dures. This case would essentially
mirror the original FFTF startup, wherein a dethidRC review was conducted to ensure
that LMRs could be licensed, but once in operati@enFFTF was operated under DOE
regulatory jurisdiction. This process could bee@ed and it would provide both credibility
and consistency. However, it could cause condidierdisruption in the process and become
the highest cost option—both in time and resources.

11.0 PLANT REACTIVATION AUTHORIZATION & LICENSING

CONSIDERATIONS

Return to Safe Operations — Pre-Shutdown Configurabn

Following is a very brief summary of the major igsun restarting the FFTF, as determined by
the Workshop Team. The complete discussion affaliese issues is found in the “Fast Flux
Test Facility Restart Issues” document, attached.

Critical Issues

Requalification of the Decay Heat System Boundafiie integrity of the sodium system
boundaries important to decay heat removal musbb&rmed. These boundaries are the
reactor vessel and the primary and secondary teesiptort systems. It is necessary to verify
that the sodium drain and subsequent cooling taerhbemperature has not degraded the
stainless steel piping and components to the pioittthe decay heat boundary integrity is
compromised. Without this assurance, the reaetonat be restarted.

Operability of Refueling EquipmentThe operation of refueling equipment inside risctor

vessel was reviewed for possible impacts. The pyirdbange from normal operations that
could adversely affect the refueling system isrdrgj sodium from the reactor vessel, thus
exposing in-vessel equipment to cover gas.



Resolution of Hole and Chips in Core Bask#t ¥-inch hole was drilled through a plate
inside the reactor vessel below the core supped @rorder to install a sodium drain pump
for removing the sodium from the lower areas ofwdssel. The issues are effects of loose
chips and alteration of the sodium flow path wittlie reactor vessel.

Design Basis Earthquakd-FTF was designed with a design basis earthqaed&eration of
0.25¢g. The value was established through a geagtymalysis of known faults and bore
hole testing conducted on the FFTF site. The aimbnd pertinent data, references 1, 2, and
3, were reviewed by the NRC during the 1972 cowrsva approval stage of the plant. The
site geology and seismology were revisited in 18#i8ng review of the FSAR. The NRC
concluded, as documented in the SER, that no ckangwiteria were warranted.

Early Decisions
Decide Regulatory Path for FFTF Resta#t significant early decision is to determine
whether FFTF restart and/or subsequent operatlomdd be regulated by DOE or the NRC.

Refill Primary & Secondary Loops with SodiunsSodium drained from FFTF systems was
transferred to carbon steel tanks in the Sodiumag§eFacility (SSF), and kept in solid form
under positive pressure high-purity argon gas.s Sbdium is anticipated to be suitable for
reuse in FFTF systems, but proof of that factduieed. If the sodium cannot be reused, then
approximately 250,000 gallons of high-purity reaajoade sodium must be produced,
procured, and brought to the FFTF site.

Identify and Qualify Core Component®river Fuel Assemblies (DFAs), Control Rod
Assemblies (CRAs), and reflectors are consumabie components and compose the FFTF
reactor core. Shut down actions at the FFTF digha$ the remaining supply of most of the
useable core components, so the core componeriysuggomust be re-established in order
to load the First Core and to provide replacementmonents as spent core components are
discharged in subsequent operation.

Other Significant Issues

Reconstitute, Revise FSAFRDetermine the major administrative decisions &uthnical
efforts that will be required to reconstitute thindk Safety Analysis Report for the restart of
FFTF.

Infrastructure Needs as Hanford Shuts DeviarTF will need some infrastructure services,
now provided by the site, past the time that tleeseices are scheduled to be discontinued
(2013). FFTF can not perform its mission withowaiaging for alternate suppliers of these
needed infrastructure services, such as certadtriel utility services, fire protection, road
maintenance, telecommunications, and safeguardac@risy.

Establish Sodium and Gas Tag Analysis Capabilitite capability for sodium and cover gas
chemical analysis and analysis of tag gas isotogdeased from breached fuel pins no longer
exists. Ability to verify the purity of the sodiuand cover gas is essential to restart and
operation of FFTF. If experiments are to be gagid, capability to analyze the tag gas
isotopes is required in order to expeditiously teany cladding breaches. This ability is
important since it will probably be necessary ticly identify experimental fuel assemblies
containing breached fuel cladding, even if theyrareto be immediately removed.




Refill NaK Heat Transfer LoopsThe FFTF used three relatively small sodium-gsitem
alloy (NaK) loops for removing heat from auxilissystems (total NaK volume was ~870
gallons). Access to the two NaK loops in the lovegrions of the containment building
(primary cold trap and IDS cooling) was very diffit and sodium piping was available in
close proximity to the NaK piping. It was therafatecided to flush these two NaK loops
with primary sodium by installing sodium-NaK crassanections and then draining them to
the maximum extent practical.

Hiring and Qualification of Technical StaffThe current staffing level of Operators,
Engineers, and Crafts employed at the FFTF is ficserfit to support recovery and restart of
the reactor and its supporting facilities.

Implementation of Listed Plant UpgradeSome plant modifications are currently in
progress to improve safety, reliability, and effiety of operations in shutdown. If FFTF is
directed to restart, several upgrades are plam€mmedier to return systems to operation,
improve reliability, conform to current standarimsprove efficiency, or minimize waste.

Primary HTS Snubber Testingrhere are approximately 3,500 seismic snubktefsaF.

Some of these require periodic inspection. Them&ry HTS snubbers were not tested during
operation because of their inaccessibility. Du&6TF Shut Down” actions, the primary
cells are now open and accessible. Thereforest@tegram of the primary seismic Category
| supports/snubbers must be implemented.

Revise Security Threat Level PlafThe requirements for Security changed dramdayiedier
the events of 9/11. These requirements will bduadad and changes to the security systems
at FFTF identified.

Plant Configuration Verification
Through its years of operation, FFTF continuouslg heen a model for efficient configuration
management and document control through deactivafimr example:

» The FSAR was prepared to commercial standardseaneiwed by the Nuclear Regulatory
Commission and the Advisory Committee on Reactéegiards.

* The FSAR has been maintained under strict configurananagement.

» Operating and maintenance procedures have beemaimait after corresponding systems have
been suspended.

* Plant systems have been held under strict desiginatavith Change Notices made to the baseline
drawings to reflect deactivation changes maintgirsimict configuration control.

* All documentation is indexed and recoverable.
» System assessments of the operability of FFTF eugmp have been completed.

» Quality Assurance record documentation for plastesys has been maintained.



11.1  Fuel Supply

Fuel Supply for the Fast Spectrum Research Center

The Fast Spectrum Research Center will use cororaitFFTF fast reactor driver fuel to provide
a fast neutron flux environment to test, underqisgtic conditions, advanced fuels and materials
supporting the development of advanced actinidgcteduel systems. The Advanced Fuels Test
and Research Center has the flexibility under f€HR-Authorization Basis to allow
simultaneous testing of multiple assembly loadiofggiverse recycle fuel systems. This permits
"side-by-side" comparison of different candidatel fsystems in assembly configurations
prototypic of irradiation and thermal conditiongexted in the Advanced Recycling Reactor.
Operating as a fuels and materials test reactef-BTF will irradiate candidate recycling fuel
assemblies to goal burnup and provide fuel perfacealata at more extreme operating
conditions to support the licensing by the NRC abenmercial recycling reactor.

The FFTF will operate using conventional fast reafitel, similar to that already approved under
its Authorization Basis, to perform irradiationtiag of individual “experimental” actinide fuel
assemblies of interest to the sponsoring prograisring this phase, FFTF will be fueled with
either MOX fuel and/or enriched uranium (EU) asaide or binary metal alloy fuel form.

Driver fuel will be procured by DOE. Procuremeptions are discussed in the “Fuel Supply
Options” section below.

After the Programs have selected the fuel systelne tased, the FFTF can be converted to an all
“actnide fuel” core to operate using a lead prqgietgore. In this role, the FFTF would to support
further development of recycling fuel as well asrbsignificant quantities of actinide fuel and
demonstrate recycling fuel performance to evendrigjurnup levels. When the commercially
operated Nuclear Fuel Recycling Center comes oalimkebegins producing recycled fuel, the
FFTF could use this fuel to continue operationd itstprogrammatic mission is completed.

FFTF Conventional Fuel Supply Options

A supply of new Driver Fuel Assemblies (DFAs) wilive to be developed to provide fuel for the
FFTF because there is not enough available fusbiaplete a core loading. An additional 133
DFAs need to be procured to reload and operatERAE& at 400 MW for 2 years. About 43
“new” DFAs will be combined with the remaining 3@ld” fresh MOX DFAs to makeup the first
core. The balance of the “new” DFAs (90) wouldneeded to refuel over the first 2 years of
operation. An additional 60 “new” DFAs per yearulbbe needed after the initial 2-year period
was over.

There are two options for “new” DFAs. The firstli® use of SNR-300 MOX fuel if it is still
available to DOE. A total of 156 “new” DFAs coulé kabricated from this fuel for use in the
FSRC. That would be sufficient fuel to load thrstficore and operate for 2.3 years. After that
another source of “new” DFAs must be developedgisie second option which is EU fuel.
This is a Uranium Oxide fuel that is very similardesign and performance to “old” FFTF MOX
fuel.



11.2 Waste Generation

Upon restart FFTF will be run for 20 or more yeeawstinuing its original mission of fast
spectrum nuclear fuels research testing, movirglsing actinide fuel recovered from
commercial spent nuclear fuel. The waste genersilée the same as for previous operations.

» Air Quality — Intermittent operation of emergendgskl generators.

* Water Resources
o Ground water withdrawal from wells (~260 Ml/yr)
0 Process waste water transferred to the 400 Aremlagion pond (~100 Ml/yr)
0 Sanitary Sewage transferred to the Energy Northtmestment system (~6 Ml/yr)
o Low-level liquid radioactive waste resulting fromaghing sodium from reactor
components transferred to the 200 Area Effluenaiiment Facility based on 60 fuel
elements/yr. (~25 Kl/yr)

» Ecological Resources — No impact to threatenechdamgered species.

» Cultural Resources — No prehistoric, historic, alepntological sites have been identified in
or around the 400 Area.

» Radiological Impacts — Incremental accidental dsavere analyzed to result in 0.0044 total
latent cancer death among the population surrogrttiie FFTF site and support sites after 35
years of operation.

» Hazardous Chemical Impacts — Associated with enmesgdiesel fuel and exhaust.

* Waste Management

o No high-level radioactive waste or transuranic wasitside of spent fuel would be
generated.

o Solid low-level radioactive waste packaged anddiiemed to low-level radioactive
burial grounds. (~3,000 cubic meters over 35 years)

0 Mixed low-level radioactive waste packaged andeston accordance with the Tri-
party agreement for Hanford. (~150 cubic meters 8&eyears)

0 Hazardous waste packaged in DOT containers ansfénaied for commercial
disposal.

o Spent nuclear fuel will be stored on site in sodfilled storage tanks. After ten
years fuel will need to be transferred to dry sgerar transferred for processing.
(~60 fuel elements per year at full power; ~2 neetishs of heavy metal per year)

12.0 REACTIVATION SCHEDULE AND COSTS

The Expert Panel Workshop developed a preliminasg estimate and schedule of activities for
plant recovery on a best estimate basis. The Ri@veloped the estimates with input from plant
staff and used the “PNNL 2000 Program Scoping Rlathe FFTF, A Nuclear Science and
Irradiation Services User Facility” as the baselemcalated to 2007 dollars.



The activities required to reverse deactivatiomastwere identified during the workshop and
estimated as adders to the baseline figures, wiphichtions or redundant actions deleted. The
result indicates that recovery can be accomplisbedpproximately $500 million. As shown

below.
FFTF Reactivation Expert Panel Cost Estimate
($ 000)
2000 PEIS 2007 FFTE
2000 PEIS Escalated Reactivation
ACTION (Durations) 2000 2007 2007
Startup to Hire and Qualify Technical Staff (12 rti) . ) $863
Plug "Hole" and Requalify HTS Boundaries (12 mohths $2,150
Remove & Refurbish 3 - IVHMs (30 months) $8,000
Recover MASF --> Begin Surveillance & Maintenant2 (nonths) $1,500
Na fill Ex-Containment Systems (6 months) $300
Na fill In-Containment Systems (incl. NaK LoopsP(thonths) $500
Complete Plant Upgrades (including Simulator) if@ths)* $46,100 $56,697 $31,200
Restore Plant Systems (including reversing Na-dviods) 24 months) $17,500
Revise FSAR & Get Reg. Approval (incl. NEPA & DBEB6 months) $15,500 $19,063 $9,000
Perform Hot-Function Testing (6 months) $400 $492 924
Na & Tag Gas Analysis Labs (24 months) $7,000
Upgrade 400 Area Security (36 months) $31,000
Get New Fuel - Core Comp. and stage in 400 Arear{d@ths) $37,200
Bring Fuel Into Containment (6 months) $500

Load Core and PULL RODS (12 months)

Performed bytifxg Plant Forcd

Perform Integrated Leak Rate Test - ILRT (24 months $800 $984 $984
Perform Operational Readiness Review(s) ORRs $1,500 $1,845 $1,845
Perform Snubber Testing in Primary Cells (12 months $1,400
Total Cost for Resolving Recovery/Restart Issug, $64,300 $79,081 $150,034
Profile of Technical Staff to Operate FFTF (FTE) $BH7 i $250,719: $234,400
Electricity, Inert Gas, Roads, Commodities, & $sar $33,000 $40,586 $40,000
Grand Total for Recovery / Restart over 5 year dalee $268,157 i $329,79¢ $424,434
Total Cost Estimate With 20% Contingency $321,789: ®5,759 i $509,321

* Note: “Plant Upgrade items included in 2000 PE&Simate have been broken out in separate

line items for the GNEP reactivation estimate

The Panel, with input from the CBCG Staff and plstaff, developed a schedule for the
identified activities that were necessary for restdhese activities encompassed the activities
listed in the 2000 PEIS and the recovery activitilesitified as necessary as a result of

deactivation actions performed since the 2000 PEParation.

This schedule represents an aggressive but aclhéestibrt to provide DOE a near-term fast
spectrum, sodium test reactor to perform the missavitical to the GNEP program.
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13.0 GNEP PROGRAMMATIC RISKS/BENEFITS IMPACT

This discussion is based on two premises:

1. Testing for proof-of-concept is a vital, necesgaayt of the GNEP program in order to
ensure success, and

2. Testing must begin at the earliest possible batause the window of opportunity for
transmuting fuel will eventually close.

The FFTF has a key role to play in reducing theymmmatic risk inherent in the GNEP
program:

Testing of transmutation fuel (an Advanced RecycReactor critical path item) can begin
10-13 years earlier than with a commercial protetfyalvanced Recycling Reactor.

FFTF as a user test bed can facilitate early iat&nal consensus on a proof-of-performance
commercial demonstration Advanced Recycling Reactor

FFTF and 400 Area can provide a user test bedefodars to validate their proposed core,
transmutation fuel concepts, and materials/desfegenstruction.

The U.S., the international community, and biddershe Advanced Recycling Reactor can
have a higher standard of fuel-design validatidatinee to computation & engineering-only
validation.

The FFTF and the 400 Area complex can providedirated risk-reduction’ and optimize the
use of appropriated funds by demonstrating the temssembly of the transmutation fuel
pins and subassemblies.

With FFTF, the transmutation fuel proof-of-performsa experiments can be designed and
built now, and be made ready for testing just &ferF startup.

The FFTF can reduce programmatic risk to the fioshmercial Advanced Recycling Reactor
by providing continued operating experience on feattor operations and sodium-cooled
systems, and factoring this data into the designirements and cost estimates and
uncertainty analyses for the Advanced RecyclingcRea



CHAPTER 2

GNEP ASSIGNMENT FOR
ADVANCED RECYCLING
REACTOR MISSION TO FFTF

1.0 INTRODUCTION

FFTF potential as the prototype Advanced Recyclindgreactor



A cornerstone of the Advanced Energy Initiativéhis Global Nuclear Energy Partnership
(GNEP). GNEP is designed to close the nucleardyak though recycling and destruction of
actnides in an Advanced Recycling Reactor, specédsea sodium cooled fast reactor.

In January 2007, DOE awarded a Grant to the Tyi Bévelopment Council (TRIDEC) to
manage a collaborative effort between the ColurBlaisin Consulting Group (CBCG) and a
TRIDEC lead consortium team to evaluate the Hang&itd for locations for siting GNEP
Facilities. Under this effort, the CBCG review Tieaesponded to a discussion initiated by DOE
during the mid-project review concerning the patdrior FFTF to meet the specification
requirements for the commercial prototype AdvariRedycling Reactor. The FFTF meets the
reactor type requirements and the lower end ofabiity specification for power production,

and with the addition of a power addition for etaity generation, the FFTF meets the specified
requirements electricity production for the comniedrprototype Advanced Recycling Reactor.

A power addition option to the FFTF has been praslipevaluated, including an evaluation
completed by Stone & Webster Engineering Corp 9871 The 1987 effort produced an
Advanced Conceptual Design report
which evaluated the technical and
economic feasibility of a steam
turbine power addition.

Based on an available 297 MWt of
energy for power production, the
power addition yielded a generation
capacity 118 MWe.

The Fast Flux Test Facility, with the
Power Addition, can function as an
integrated nuclear research center and
. et ; i ; 2 technology prototype recycling
Rendition ofFast Flux Test Facility with Power Additi reactor.

The review of available literature and previousigieénformation indicates the FFTF is capable
of contributing to the effort to reduce the highidkewaste inventory and, with addition of a power
generator, meet the objectives of the Advanced &tiecyReactor of actinide destruction and
economical electricity production.

2.0 MISSION STATEMENT — PROTOTYPE ADVANCED
RECYCLING REACTOR



The FFTF in the mission as a commercial prototydeahced Recycling Reactor with the power
generator addition, can perform three critical sole

» Advanced fuels testing & performance qualificat{@®nimary Mission)
o0 Fast Reactor Driver Fuel Optimization
0 Actinide Fuel test & qualification
0 Recycling Actinide Fuel test & qualification

. Actinides destruction through extended operatians,
. Power production through extended operations

Because of the relatively near-term startup scleefitulthe FFTF and modification window, the
FFTF as the commercial prototype Advanced RecydRagctor can also provide a center of
excellence for personnel training, regulatory isfracture development, and new systems or
components testing and performance evaluation.

Inherent in this discussion is the assumptionth@FMEF may be used for fuels assembly or
post-irradiation examination, an assignment ofAleanced Recycling Reactor mission to the
FFTF does not include a presumption of assignmiethiecfuels recycling or reprocess function
to Hanford.

Although the FFTF does have a meaningful burnfatactinides and can contribute to the
nations high level waste reduction effort, therddg burn rate is two orders of magnitude below
that necessary to support a commercial level forelsessing center.

3.0 SCOPE OF THE STUDY

This report addresses the conversion of the FFTBdivice as a prototype Advanced Recycling
Reactor, as discussed during the midterm revieDCH. It does noaddress the restart of the
FFTF for use as the Hanford Advanced Fuels TesRasarch Center, which is the subject of
Section I.

The feasibility of a power generating addition &sed on a 1987 detailed Advanced Conceptual
Design report. That study examined the power exdiechnical viability including analysis of
configuration, components, tasks, costs, and s¢bediduring the technical workshop, the
mission capabilities and limitations of the fagiltwere discussed. Regulatory and permitting
issues, environmental and safety consideratiortspptions for changing the use of the facility
from a permitted test reactor to this new missiomfa NEPA analysis standpoint are presented.

4.0 ADVANCED RECYCLING REACTOR MISSION
ASSESSMENT RESULTS



The conclusions for modification of the FFTF astptgpe Advanced Recycling Reactor are:

The selection decision of the FFTF a commerciagtype Advanced Recycling Reactor
would be made as part of the GNEP Record of Datisoeduled for June 2008.

If selected, a site specific NEPA action and saésisessment would be required prior to the
start of modification work.

The FFTF recycling reactor mission would be a dol of fuel test and qualification, with
the added mission of actinide destruction and pa@&eeration.

The FFTF performing the function of a recyclingatea will provide a platform for industry
personnel, sodium handling training and systenesNRC regulatory infrastructure, and
supporting technology development.

The 1987 Advanced Conceptual Design Report plaardgimonth schedule for completion
of the power addition following authorization tcopeed with engineering and final design.

A preliminary assessment of the Report cost dadecarrent information indicates that the
power addition would be approximately $250 milliamd have a generating capacity of 118
MW. The economics of the power addition compavefably with current commercial
electricity production given that the primary fuioct of the reactor facility is for fuel recycle
and actinide burn.

4.1 FFTF Actinide Burn Rate

Actinide elements are consumed in a nuclear regctorarily by the fission process. The “burn
rate” of actinide fuel in the FFTF is 407 gmHM (KgaVetal) per full-power day. The FFTF
has a full power rating of 400 MWt (Mega-Watts thaf power). However, this does not mean
that 407 gm of transuranic elements will be conglifpa net” each day.

If depleted uranium is in the reactor’s fuel, tleesmall portion of the fissions occurring in the
actinide fuel will be in U-238 and not in plutoniwnthe higher actinide elements. This results
in a burn rate for transuranic elements that is tean 407 gmHM per day. For example, in an
FFTF MOX Driver Fuel Assembly (DFA), U-238 is 75%the heavy metal content of the fuel
and accounts for 7.4% of the fissions in the reacto

If actinide fuel assemblies, similar to FFTF DFAgde up the entire reactor, 377 gmHM per day
of transuranic elements would be consumed. Hokyévat is not quite the full story. While 377
grams of transuranic elements were undergoingfissiome new plutonium was being made by
neutron capture in U-238. For an FFTF MOX DFA Satom of Pu-239 is made by neutron
capture in U-238 for every atom destroyed by figsi&ince 407 grams of actinides underwent
fission, 183 grams of Pu-239 were made. On net, tvely 194 gmHM of transuranic elements
are destroyed in one day’s operation at 400 MWit.

In one year of full power operation, FFTF would some 70,810 gmHM or 70.8 kgHM of



transuranic elements. However, reactors needutlstvn to be refueled and to have routine
maintenance performed. Typically, FFTF operates@ant capacity factor of 0.85, because of
needed outages, the net consumption of transuetamieents would be reduced by 15% to 60.2
kgHM per year Another way to view this is: every year, discet actinide fuel assemblies
from the FFTF would go to the recycling facilitytwi60.2 kgHM less transuranic elements than
they originally contained.

The destruction rate of transuranic elements maynpeoved by reducing the amount of uranium
in the actinide fuel assembly. If a non-fertiludnt were used in place of uranium in the fuel,
then the amount of transuranic elements burneddroatease. For FFTF operating as a
prototype recycling reactor with a capacity faab®0%, this change results in 133 kgHM a year
of transuranic elements being consumé&o achieve this destruction rate, the actiniged €ould

not contain any uranium. Not having any U-238nia teactor changes some core characteristics.
The Doppler defect would be smaller than it ishiea MOX fueled core. This would mean that
the power coefficient would also be smaller, butigcstill remain negative. The reactivity lost
each day would be larger than it is in a MOX fuatede. This will require higher worth control
rods to allow 100-day cycles. The control rod bawkth will need to be about twice as strong as
the current control rod bank. A higher bank wardim be achieved by increasing the B-10
enrichment in the boron carbide pellets used irctrgrol rods.

Reducing uranium in the actinide fuel has the paéto improve the fuel cycle cost for the
recycling reactor. By burning more “net” plutoniumeach operating cycle, fewer spent fuel
recycle passes will be needed to consume a given@nof plutonium; this results in a lower
fuel cycle cost.

Depending on the uranium content in the actinide #ssembly, FFTF operating as a prototype
recycling reactorcan destroy between 60.2 and $jBBWka year.

4.2 Power Addition

A comprehensive study to evaluate the addition@katrical power generating capability to the
FFTF was issued in 1987. The major new facilitexguired for the power addition are the Steam
Generator Building and the Power Generation pldite Power Generation plant would be
outside the FFTF security fence. The plant comsibthe Turbine Generator building, an
Administration & Maintenance building, cooling tokgeand a Chlorination building.

The existing main heat transport system (HTS) efRRTF consists of three essentially identical
sodium-cooled loops to remove reactor heat. Eakh id composed of a primary loop and a
secondary loop. The reactor vessel is commorl thrake primary loops; the secondary loops are
all independent. Heat from the reactor is tramsteto the Intermediate Heat Exchangers (IHXs),
and then to the secondary loops. The heat isrtlyneejected from the secondary loops to
ambient air via forced airflow Dump Heat Exchang@kiXs). (See Figure 4.2-01)

The FFTF Power Addition will install steam generaton two of the three secondary HTS loops.
The third, or east loop, contains a tornado prete€&HX and will remain in its present
configuration to provide a dedicated emergency rerabval path.



The reference configuration for the Power Additicses one evaporator and one superheater
module in each secondary loop. The superheateewabrator module will be in series with the
existing DHXs. During normal operation of the paweneration plant, the DHX fans will be off
and the airflow dampers closed to limit heat lasthe atmosphere.
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Figure 4.2-1 FFTF Power Addition Schematic

5.0 NEPA

Regulatory, Licensing and Permitting Issues Applichle to Siting for FFTF as an Advanced
Recycling Reactor on the Hanford Site

The Advanced Recycling Reactor using FFTF: Backgdou

The Advanced Recycling Reactor is one of three @egd domestic facilities in support of the
GNEP program. As evaluated here the FFTF woulthbeommercial prototype Advanced
Recycling Reactor with the addition of an electrganerating power addition (PA), It may be
referred to as the FFTF Power Addition (FFTF-PAhe power generator will convert waste heat
from the FFTF into electricity using steam genar&tohnology developed as part of the Liquid
Metal Reactor (LMR) program.




The function of the recycling reactor is to transewecycled actinide fuels while generating
electricity from the resulting thermal energy. Teeycling reactor requires sodium-cooled fast
reactor (SFR), for converting long-lived radioaetiactinide elements (e.g. plutonium and other
transuranics) into shorter-lived radioactive eletaefiransmutation achieves at least four GNEP
goals (1) close the fuel cycle for efficient maragat of actinides and fertile uranium (2) reduce
toxicity and fissile content of waste thus reduding isolation burden (3) reduce potential
proliferation products that can be attractive toaests, and (4) provide a source of electricity
through conversion of waste forms.

Important safety features of the FFTF-PA SFR wondilude a long thermal response time, a
large margin to coolant boiling, a primary systérattoperates near atmospheric pressure, and an
intermediate sodium system between the radioasbdaum in the primary system and the water
and steam in the power plant.

Issues and Required Actions

An Environmental Impact Statement (EIS) that SmttssNEPA and SEPA

In contrast to restarting the FFTF in its originalk as a fast spectrum fuels test reactor, atfacil
that has had its potential environmental impactiemeed at length, its modification for electricity
production would require additional environmenteleation. Consistent with this need, DOE
presently is preparing a GNEP Programmatic EIS (BIREIS) (72 FR 331). This document is
being prepared pursuant to the National Environaidtalicy Act (NEPA) and NEPA CEQ
implementing regulations at 10 CFR 1021.

NEPA requires federal agencies which propose tdeament actions thahayhave asubstantial
impacton the environment to draft either an EnvironmieAtsessment (EA) or the more
extensive document, an EIS. Similar to NEPA in scdfashington State also has a State
Environmental Policy Act (SEPA) codified in RCW Qiter 43.21 C. Under SEPA an EIS is
required when there Breasonable probability that the proposed actidmisly have more than a
moderate adverse effemh the environment. This lower trigger standa&guires an EIS more
frequently than one required under NEPA. Under SBRALIS is a prerequisite to acquiring
other environmental permits.

A State agency may adopt an EIS prepared under NfeR@Aications as a SEPA document if the
State Department of Ecology determines the El8légjaate. Given DOE’s emphasis on GNEP,
DOE’s GNEP PEIS may be quite comprehensive andfgathy SEPA requirements.
Alternatively a joint DOE/State of Washington El&de prepared.

Facility Ownership Shapes Scope of Regulationsrisg and Permitting Issues

Regulation, licensing, and permitting issues tysarufacility ownership. Facilities can be owned
by DOE or a commercial contractor. In broad, gahterms, Federal government ownership
equates with DOE regulation while commercial owhgrequates with Nuclear Regulatory
Commission (NRC) regulation. If the facility is oeah by the Federal Government and operated
by DOE, many DOE Directives would apply to constiat and operation of the center. DOE



Directives are issued under the authority of Secti®l(i)(3) of the Atomic Energy Act of 1954
(AEA, 1954)(42 USC 2011). DOE Directives can beemsed at: http://www.directives.doe.gov/.

The FFTF is in Hanford’s 400 Area which has bedemsively characterized by previous
environmental evaluations.

Private Interest Ownership and Expedited Licensimd) Permitting Through EFSEC

For purposes of environmental analysis, the leath@gis determined by whether facility is
owned by the federal government or private interdfsprivately owned with a generating
capacity of 350 megawatts (Thermal) or more, thd gency is the Washington Energy Facility
Site Evaluation Council (EFSEC). Statutory autlyoiatr this agency is found at RCW Chapter
80.50.

EFSEC is a Washington State agency comprised avai@or appointed Chairman and
representatives from five state agencies, variepeesentatives from the geographic regions
where potential projects may be located, and sige¢@cies that can opt-into review of the EIS.
The purpose of EFSEC is to create a one-stop lisg@gency for major non-hydro energy
projects.

If the EFSEC determines that the proposed faailityproduce minimal adverse effects on the
environment and ecology, and meets its construetr@hoperating standards then it recommends
that a SCA be approved and signed by the Goveftsoa one-stop licensing agency, the
EFSEC is intended to expedite projects benefioi@/ashington State. It accomplishes this task
by coordinating all of the evaluation and licensstgps. If a project is approved by EFSEC then
it specifies the considerations of construction apdration, issues permits in lieu of any other
individual state or local agency authority, and a@es an environmental and safety oversight
program for facility and site operations.

Nuclear Requlatory Commission (NRC) Regulation @wersight

If the Advanced Recycling ReactiesrNRC regulated and is approved by the EFSECuprably
this agency will interact with the NRC. NRC licemgirequirements include a construction permit
and operating license, or combination of eachmiterand licensing require submittal of a
preliminary and final safety report, a physicaligé@y plan, and a safeguard contingency plan.
NRC then will prepare a safety evaluation repod BiS before issuing permits and licenses.
NRC has several guidance documents applicablednding requirements for new reactors.
These guides can be accessdutat//www.nrc.gov/reading-re/doc-collections/regides!/

Federal Government Ownership

First point, if the Advanced Recycling Reactor wased by the federal government and
operated by DOE, DOE Directives issued under thiecaity of the AEA, 1954 would apply.
Statutes, in addition to NEPA and SEPA that aremt@lly applicable if DOE has ownership
include those that address issues of waste, dlityjaad water quality among other lesser
concerns. Regarding waste issues, the Resource@atien and Recovery Act (RCRA) (40
CFR 260) and the Washington State Hazardous Waatadement Act (WAC 173-303) apply.



Both EPA and Washington State Department of Ecolaye authority pursuant to these statutes
to regulate hazardous waste (all categories), miaste and associated disposal issues.

Second, the Clean Air Act would be a consideradiltimough a conformity determination is
probably unnecessary because the Hanford Siteasdd in a Clean Air Act attainment area, (40
CFR 81.348). Other air emission permitting isswesld be under the authority of the
Department of Ecology. For example, EPA standapmdy to the emission of radionuclides from
DOE facilities. Emissions from radionuclides te timbient air from DOE facilities are not to
exceed 10 mrem per yr (40 CFR 61.92).

Third, wastewater discharges to land would reqaiBtate Wastewater Discharge Permit from
the Department of Ecology. These permits geneliafly the quantity and concentration of
pollutants that may be discharged to the land.

Fourth, water issues are covered by the Clean Wate(33 USC 1341), and the Department of
Ecology issues applicable permits. The Clean Waterequires those who may make discharges
to navigable waters (the Columbia River) to gagesification from the State that such
discharges will comply with the Clean Water Acth@twater issues relate to water rights. An
Advanced Recycling Reactor may not need certifbcetiom the Department of Ecology as DOE
has asserted a federally reserved water withdragla with respect to its operations at Hanford.

These four points cursorily address the largerrenmental regulatory, licensing and permitting
concerns: water, air and waste. There are vaothex applicable statutes and regulations, such
as Emergency Planning and Community Right-to-Knast, &vhich are discussed in greater detail
in the Tri-Cities Washington Tri-City Developmenb@hcil’'s, documengiting Study for Use of
Hanford Site for GNEP Facilities

6.0 FFTF POWER ADDITION COST & SCHEDULE

This section contains an estimated cost and schediuhe FFTF Power Addition. The below
estimate is based on the cost for FFTF recovepresented in Chapter 1. These costs are
summarized in the upper portion of the below table.

The cost for the power addition was taken from1#&7 “FFTF Power Addition Advanced
Conceptual Design Report,” prepared by Stone & Wélisngineering Corporatioithe total

design and construction costs for the power additiere estimated at $158 million. An
escalation rate of 2.5% per year through 2007 \waBeat to the 1987 data. The escalated cost of
the FFTF Power Addition is estimated to be $25$260 million.



FFTF Reactivation with Power Addition
2000 PEIS

2000 PEIS
Escalated

ACTION 2000 2007 2007

2007 GNEPR

FETE Recovery Costs to Pre-Sutdown Condition
Total Cost for Resolving Recovery/Restart Issues , Jt $79,081 $150,034
Profile of Technical Staff to Operate FFTF ~ $203,85 $250,719  $234,400

Electricity, Inert Gas, Roads & Commodities, Spare $33,000  $40,586 $40,000

Grand Total for Recovery / Restart over 5 year dalee $268,157  $329,799  $424,43%
1gfﬁc\zwer 2007 GNEP
Power Block Addition - Advanced Recycle Reactor Mi&sion 1987 2007
Power Generation & Transmission Plant $49,925 $81,808
FFTF Modifications $53,885 $88,297
Distributable Construction Costs $8,304 $13,607
State Sales Tax $8,886 $14,561
Indirect Cost $21,000 $34,411
Escalation to Complete $16,000 $26,218
Grand Total for Power Addition $158,000 $258,9(01
Total Cost Estimate Recovery & Power Addition $426,157 $683,335
Contingency @ 20% $852 $1,367
Total Cost Estimate With 20% Contingency $427,009 $684,702

* Note: FFTF Recovery Costs detailed in the FFTRdgation Report

Although independent, the projected schedule feratidition of the power generator is built
upon the recovery schedule developed in Chaptdrvias assumed that the addition of an
electrical generating capability to the FFTF wobédjin following an assignment decision in the
GNEP EIS Record of Decision.

This schedule represents an aggressive but aclhéestibrt to provide to DOE a near-term fast
spectrum, sodium test reactor and power additigretéorm the prototype recycling reactor
missions critical to the GNEP program.
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7.0 RISKS/BENEFITS IMPACT TO ARR MISSION ASSIGNMENT

A sodium-cooled Advanced Recycling Reactor woulstigey long-lived radioactive elements (e.g.,
plutonium and other transuranics) by convertingrttie shorter-lived radioactive elements in a
transmutation fuel while generating electricityOP and the GNEP Program have identified the
optimization of appropriated funds as an importajéective. Further, it is recognized by DOE that
additional proof-of-performance is necessary taldsth the GNEP objectives and to provide configenc
to a commercial scale closed fuel-cycle operatibhere are two key risk reduction points:

* Provision of a power addition capability on FFTHIwstablish additional data and confidence in
liquid metal-to-water heat exchangers and theitscosaintenance requirements, and operating
efficiencies.

 The FFTF and the 400 Area complex can providedirated risk-reduction’ and optimize the use of
appropriated funds by demonstrating the remotamsiyeof the transmutation fuel pins and
subassemblies.
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FFTF EXPERTS MEETING ON RECOVERY AND RESTART

Conducted in the 400 Area - Hanford Site
March 5 - 9, 2007

A team of subject matter experts (SMEs) met Marel® 52007 in the 400 Area of the Hanford
Site to assess the status of the Fast Flux Tedit{¥§€EFTF) and its operating staff to determine

if it is feasible to recover the plant from its nmt shut down condition and return it to operation
to support the Global Nuclear Energy Partnershid8) program. The Team met at the 400
Area in order to see first-hand the material caodiof the plant and to have direct and frank
discussions with the technical staff at the FFTRoeoning challenges to recovering the plant and
returning it to full power (400 MWT) operation.

The Team was composed of recognized authoritiesaierials science, fast reactor physics, fast
reactor operations, nuclear reactor safety, fasitoe engineering systems, and fast reactor fuel
and control rod design and performance. In aduitioee SMEs were intimately familiar with the
FFTF and its past operating performance. Nonb@f&MEs are currently employed at the FFTF.

The SMEs used a straightforward process to dedgiges important to the recovery and restart of
the FFTF. They received an overview briefing onEEFNand the current round of detailed siting
studies being sponsored by the Department of ENE&Q¥E). The SMEs were then briefed by
key FFTF technical personnel. The SMEs were gavémorough tour of the FFTF by the FFTF
Operations Manager and the FFTF Plant Manageter Ais “in-briefing,” they met as a group

to list issues that they agreed were “essentiatétovering the plant from its current shut down
configuration and return it to full power operation

Twenty-five issues were defined by the SMEs. Thsines were classified into three categories -
Critical, Early Decisions, and Significant. “Cdél” issues were those that must be resolved in
order for FFTF to operate at full power again. rtE®ecision” issues were those items that
required early action in order to prevent delayeicovering the Plant. “Significant” issues were
those that required resolution but did not necélgsaged early action. The 25 were apportioned

- six as Critical, seven as Early Decision, andie@s Significant. The SMEs then reviewed the
entire collection and decided that nine of theseew®t, in fact, separate issues, but were covered
under another issue or were not issues for recavemystart at all. Thus, the 25 became 16
issues:

» Critical - 4

e Early Decision — 3

» Significant - 8

The SMEs divided themselves into five technicalgsabps to develop topical outlines for each
issue. The outlines became writing assignmengndio specific expert authors. Each author
was tasked with drafting the paper that addre$sessue. Each paper was then reviewed by one

or more of the other SMEs to assure quality andrteal accuracy. All of the papers were then
edited into this document for consistency of fornaaid overall readability.



Each of the Issue Papers provides a summary a$she, a path for resolution, and a rough
estimate of the cost to resolve the issue.

SUMMARY OF RESULTS

* No Issues Prevent Restart

* The mossignificant challengesare: requalification of the Decay Heat Removal Syst
boundary, re-establishing the supply line for Dri#eel Assemblies (DFAs), and hiring and
gualifying technical staff.

* The following“DO NOT DQ” actions are recommended as immediate considerations for
DOE in order to preserve the FFTF as a viable resypdion:

Q) Do not demolish the 337 building (a site clgaaation), until the spare IVHM,
IT, and Primary Pump have been removed.

(2) Do not cut into any primary loop isolation valgr check valve to drain residual
sodium.

3) Do not change over from argon cover gas t@ager” nitrogen cover gas.

4) Do not demolish the 309 building IEMC mockupsit cleanup action), until
brackets and mountings have been removed from tiokump.

(5) Do not discard pin weighing/cutting equipmentEM Cell.

» The recovery and restart of FFTF will take ab®years and $500M

CRITICAL ISSUES

1. Requalification of the Decay Heat System Bounda

Issue Statement:

The integrity of the sodium system boundaries irtgodrto decay heat removal must be
confirmed. These boundaries are the reactor vassethe primary and secondary heat transport
systems. Itis necessary for the decay heat lasynid be intact in order that decay heat can
safely be removed from the reactor. It is nemgs® verify that the sodium drain and
subsequent cooling to ambient temperature hasegvaded the stainless steel piping and
components to the point that the decay heat boyrnaiaygrity is compromised. Without this
assurance, the reactor cannot be restarted.

Technical Issues
There are two concerns regarding the integrithefdecay heat boundary.

On the sodium-wetted surfaces on the inside ofylseems, has the residual sodium reacted with
materials in the cover gas, or introduced mateisthe cover gas, to produce harmful species
that could corrode or otherwise be deleterioufi¢ostainless steel piping and components.



The second, and probably more serious, concem tiseoutside of the piping and components,
particularly that part of the secondary system te outside containment and exposed to the
weather after secondary system drain. Specificdltymoisture from the outside air condense on
the stainless steel and cause “intergranular combsf the stainless steel. Much of the stainless
steel has been heated to temperatures abov#8&00ing plant operation. It has therefore
experienced precipitation of chromium carbide @gitain boundaries. This condition is known
as “sensititization”. Even parts of the primarylasecondary system that have not been heated to
80C°F will have some sensitized stainless steel iroregadjacent to weldments. Stainless steel
that has been “sensitized” is more susceptiblatergranular corrosion under some conditions.

If the steel has been significantly corroded bg thiechanism, the properties (strength, ductility,
and toughness) will be degraded, possibly to thetpehere the integrity of the decay heat
boundary cannot be guaranteed.

In addition, the dump heat exchanger module tulmglles may have experienced introduction of
some foreign material, such as bird waste. Thergiat for the presence of those materials, or
their reaction products with moisture, on the préps of the dump heat exchanger material will
need to be examined.

System Status:
The sodium has been drained from the reactor vasskthe primary and secondary system
piping and components, and the systems have ctmkabient temperature.

The sodium was drained from the primary and seagrglstems in 2003 and 2004. The interior
of the systems is maintained with a positive pressiéiargon gas. This condition minimizes or
eliminates the potential for formation of sodiunmgmunds that could be detrimental to the
properties of the stainless steel. The outsidiases of the piping are covered with a thin oxide
coating typical of stainless steel exposed tota@levated temperatures.

The small diameter piping in the auxiliary systgmast the main piping systems) has been
penetrated several times during plant operationfanshutdown. In all cases, extreme care was
taken to maintain inert gas cover to avoid reaabibsodium with the atmosphere and formation
of sodium compounds inside the piping system. Msodium-cooled reactors and sodium test
systems have been routinely penetrated for repawdijfication, etc. and returned to full
operation with no harmful effects.

The very pure sodium in FFTF primary and secondgsyems is almost inert to stainless steel
even at high temperatures. Material loss wouldhkasured in microinches or tens of
microinches. Extensive examinations of materiamaved from sodium systems show that there
is no intergranular corrosion by sodium on serestigtainless steel.

Resolution

The program described below will provide informatmn the potential for intergranular
corrosion, corrosion on the internal surfaces, oténtial degradation of material properties.
This will enable us to verify the integrity of thecay heat boundary.

The condition of the piping and components willdvaluated as follows:

* Review prior experience with sensitized stainlégelsinder conditions that bound the
FFTF experience envelope.



» Assess potential for introduction of foreign madésito the surface of the systems,
particularly the dump heat exchanger modules.

» Evaluate the potential for water accumulation giosas where water could come in
contact with exterior surfaces of piping and congua.

» Define and conduct a visual inspection and nondette examination (NDE) survey of
representative sites in the systems, guided byethdts of the investigations described
above. (NOTE: this will be a significant effort.)

* Verify maintenance of positive cover gas pressamgimary and secondary systems.

* Analyze samples of the incoming cover gas to veh#t it is indeed cryogenic quality
(low parts per million impurities)

» Obtain samples of the reactor cover gas to venidystystems are tight and potentially
harmful species such as oxygen and moisture areaking in.

» If cover gas quality is suspect, consider visuanexation of piping and component
interior surfaces.

Have the results independently reviewed.
We anticipate that this effort will be successfetause:

* As mentioned, extensive experience shows that Bié-lEodium is almost inert to
stainless steels. Several sodium-cooled nucleatoes have operated for more than 30
years with no degradation of the heat transpotegys.

* Maintenance of a positive pressure cover gas shohidit any degradation to the inside
surface of the piping during the time period aftexin.

» Atmospheric corrosion of stainless steel (whictrigen by condensation of water on the
stainless steel surface) at ambient temperatuperiexnced by FFTF systems since drain
is generally not severe, especially in the relatisge non polluted atmosphere typical of
Hanford. Atmospheric corrosion is much more seveiadustrial atmospheres
containing such species as chlorine and sulfuridéothan in the conditions typical of
Hanford. Intergranular corrosion of stainless stggically occurs under much more
severe environments than the Hanford atmosphere.

Cost & Time Estimate
Estimated at 6-15 months, depending on the ditfjoofl access to critical areas, and the amount
of NDE required. Cost $600K-$1.2M depending ondame factors.

Constraints
Destructive examination, such as cutting into §stesm to remove samples, is to be avoided.

2.0 Establish Operability of Equipment Needed térefuel.

Issue Statement

The operation of refueling equipment inside thet@avessel was reviewed for possible impacts.
The primary change from normal operations thatdaalversely affect the refueling system is
draining sodium from the reactor vessel, thus eixgps-vessel equipment to cover gas.

Technical Issues
The only in-reactor vessel components that woulddweersely affected by sodium drain are the
In Vessel Handling Machines (IVHM). Draining the'H- primary sodium system has



uncovered the in-vessel portions of the IVHMs. vitres experience with lowering the sodium
level for only a few days showed a negative eftectheir operability due to oxides interfering
with certain bearings. It is expected, thereftiiat they will not function without removal for
refurbishment.

Resolution
Plan for removal and refurbishment of the three M&-prior to sodium fill. This is a long lead
activity and should be completed in parallel witkgarations for sodium fill.

Cost & Time Estimates

A. Start up MASF Large Diameter Cleaning VessdM.

B. Pull IVHMs, transfer to MASF and clean. $5M

C. Refurbish the IVHMs to repair currently iderdd operating deficiencies (Toe
Bearings and drives, main bearings). $1.5M

D. Return IVHMs and reinstall. $1M

Overall, two and one half years’ activity will beeded.

3. Resolve Core Basket Hole and Chips in Core Suppo8tructure
Issues

Issue Statement

A ¥-inch hole was drilled through a plate inside thactor vessel below the core support area in
order to install a sodium drain pump for removihg sodium from the lower areas of the vessel.
The issues are effects of loose chips and alteratiche sodium flow path within the reactor
vessel. See Figure 1.

Technical Issues

* The hole is a path for some chips to potentiallgnatie down into the inlet plenum. The
chips (see Figure 2) result from enlarging the tiofeugh the tube above the plenum
plate and drilling the hole itself. The chips pramarily within the low pressure plenum
beneath the core support structure. Chips thahtgethe high pressure inlet plenum
could migrate into the core region due to the tiighulence and sodium velocities there.
Chips that fall through the hole into the high floMet plenum below could possibly be
carried into fuel elements and control rods indbee region. Chips that remain in the
low-pressure plenum region with its low flow velibes will remain there without harm.

System Status
» The effect of the hole on flow and pressure distrdn is not sufficient by itself to
warrant plugging.

Resolution
* The hole, if left open, will cause only minor chasgdn flow and pressure distribution
within the reactor vessel. The emergency shutdoymtrol rod functions were reviewed
for possible impacts resulting from chips entetimg core region. The control rods were
found to have sufficiently large internal clearasttgat they would not be affected.

Plug the hole.



The primary concern is possible migration of cHipsn the low pressure plenum down
through the hole into the inlet plenum where thayenhthe greatest chance of being swept
up into the core region. A simple insert can tstated to plug the hole using the same
tool path used by the drill string.

Plugging the hole in the plenum plate will prevehips from migrating from the low
pressure plenum down into the inlet plenum.

The worst case of chips flowing into a fuel assgnibpartial blockage of cooling flow.
The effects of a local flow blockage in a fuel asbly were addressed in the FFTF Final
Safety Analysis Report. Based on a combinatiaiestfresults and analyses, it was
concluded that even in the worst case, claddingégatures would remain well below
the cladding integrity limit. This is, thereforegt a concern.

Flows in the low pressure region will be insuffitiéo move chips into any area of
concern.

Filter sodium flowing into the core region.

Although no problems are anticipated from chipg toald be carried into the core
region, removal of any stray chips that may havered the inlet plenum and are light
enough to be carried into the core assembliec@mmended. Place filter assemblies in
selected open core positions where high flow raifgleposit any mobile chips.

Cost & Time Estimate
17 Core filter Assemblies @ $50K plus design --(B05

Constraints
After sodium fill, due to IVHM requirements, to ajaée under sodium for filter installation prior
to refueling the reactor.



SIMPLIFIED CUT-AWAY VIEW OF THE FFTF
REACTOR VESSEL SHOWING CONCEPTUAL
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Figure 1- Location of Hole Drilled in FFTF Reactaternal Structure
NOTE: The hole location is indicated by the PLg@dtion.
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4. Design Basis Earthquake

Issue Statement

FFTF was designed with a design basis earthqualaearation of 0.25g. The value was
established through a geophysical analysis of kniawhis and bore hole testing conducted on the
FFTF site. The analysis and pertinent data, ret@® 1, 2, and 3, were reviewed by the NRC
during the 1972 construction approval stage opthat. The site geology and seismology were
revisited in 1978 during review of the FSAR. ThB®lconcluded, as documented in the SER,
that no changes in criteria were warranted.

Technical Issues

Within this same period of time, siting activitieere initiated for three commercial nuclear
power plants nearby the FFTF (WNP 1, 2, and 4)er@l/testing and exploratory drilling was
also conducted at these sites and a Safe Shutdastimgiake (which is equivalent to FFTF
design basis earthquake) acceleration of 0.25@ledtad and approved at the PSAR construction
permit stage for the plants.

Subsequent to the 1978 acceptance of the seissignderiteria for FFTF, additional evaluations
have been conducted to further characterize thengranotion response on the Hanford Site to
earthquakes. Certain of these studies are basagmbabilistic approach (reference 4). Other
studies have been performed to support construofitimee WTP. These studies conclude that the
earthquake responses at other Hanford sites degatif than originally determined. However,



the WTP concerns were related to the charactevizati the geology immediately beneath the
site and its effect on modeling expected groundansetat the WTP site, and not a result of new
geological discoveries within the distances thail@@mpact other projects, including FFTF. The
probabilistic approach for developing seismic ci@@ised an encompassing methodology to
establish performance categories for specific Hahfmeas. The recent studies have not
identified new or more severe faults or earthquakesoil characteristics in the vicinity of FFTF,
but have culminated in establishing more consergageismic design criteria.

The FFTF site geological and seismological studstablished a DBE of magnitude 6.8 located
9.8 miles from the site and at a focal depth ofil@snRattlesnake Hills - Wallula Fault).
Geophysical field measurements were made to esltatdpresentative geotechnical properties of
the site. These site properties together witHXB& magnitude and distance from the site were
used to calculate the maximum ground acceleralianwould be induced at the site in the event
the DBE should occur. As previously stated, tidtedninistic approach was approved by the
NRC in 1972 and again in 1978 in the appropriatRSE

Geophysical and seismological studies for the thomemercial nuclear plant sites that are near
FFTF were reviewed and approved (references 5 phy the NRC to support construction
and/or licensing activities for these sites. Thaseies established a DBE acceleration of 0.25¢,
the same value as used in the design and constmuaftihe FFTF. They also used a
deterministic approach which is typical for all cmercial reactors.

Resolution

With the 400 Area site well-characterized, and esiti@ original FFTF design was not based on a
probabilistic approach and no new faults have heentified, the original DBE acceleration of
0.25¢ for FFTF remains applicable. Therefore, jirigposed that no changes in the NRC
approved basis be madEurther, it is believed that the results will sitie intent of DOE

Order 420.1B, which requires a re-evaluation ofgiemic criteria for the facility every ten

years and to provide recommendations to DOE.

If this approach is found to be unsatisfactoryntiebstantial analyses and possible modifications
would be required to qualify the FFTF to highessdc values.

Cost & Time Estimates
The cost and schedule for this activity is estimdtebe $0.5M and three months.

References:

1. JABE-WADCO-02, Seismic Design Criteriar Fhe Fast Flux Test Facility
Richland, Washington, July 1975

2. JABE-WADCO-03, A Summary Report-SeisfBi@luation and Development of Ground
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Evaluation of the FFTF Site, February 1971

4 NUREG-0358, "Safety Evaluation Report relatethoperation of Fast Flux  Test

Facility,’ August 1978
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Nos. 50-460 and 50-513, May 1975



B. EARLY DECISIONS

1. Decide Regulatory Path for FFTF Restart

Issue Statement
A significant early decision is to determine whetRETF restart and/or subsequent operations
should be regulated by the DOE or the NRC.

Technical Issue
Whereas NRC guides for reactor analysis and refbnbént for restart would likely be used for
either case, there could be differing requiremapisdicable to supporting programs that would be
significant. Examples are the applicability of FIRB830 for DOE reactors, Operator

Certification for NRC operators, differing seismégjuirements--all of which could have
significant costs if the current FFTF programs wahranged to conform to NRC standards. It is
because of this potential cost impact that theciete of which Regulatory Path to follow should
be carefully weighed in terms of cost and ben€fitr approach discussed below considers the
benefits and costs of each option. The DepartwieBhergy will ultimately determine the path
appropriate for the FFTF contractor to follow.

Resolution
There are two major parts associated with thisissthe first is which federal agency should be
engaged for the regulatory aspects of restartttamdecond is which agency should be the

regulatory body for subsequent operation.

The tables below summarize the pros and cons assdavith the approach for both situations.

Table 1. Regulatory Considerations for Reactor Staup

PRO CON
NRC 1. NRC has more public credibility than DOE for reacto [1. There would be a time delay due
regulation. re-staffing at the NRC
2. FFTF had a complete NRC review prior to initiarstp ~ [2. An updating of accident types &
3. DOE would likely use NRC guidelines in any case analysis may be required due to upd
4. Plant Technical Specifications were developed uNRE |in the NRC requirements (based on in
guidelines from the experience at Ener
5. A favorable regulatory climate exists Northwest
6. More realistic (risk-base) seismic requirements eyt
with the NRC
7. FFTF involvement would bring the NRC up to speed fo
subsequent GNEP work
DOE 1. FFTF currently operates under DOE supportiogmams, | 1. Some time delay is required for re-

e.g.

USQ Process

Training & qualification
Quality Assurance
Startup & Restart
Worker Protection

staffing at DOE (but perhaps less thar
for NRC re-staffing)




Table 2. Regulatory Considerations for SubsequerReactor Operations

NRC 1. This would pave the way for future GNEP fagitijperations| 1. All procedures for supporting
programs would need to be rewritten.
2. Other disruptions from current
operating guidelines may be required,

DOE 1. Current procedures implementing DOE progranudcbe 1. This path would lose the potential

retained (after returning to pre-shutdown condgjon for FFTF operations to test the NRC
system for subsequent GNEP facility
2. This would be consistent with other DOE-ownacilities. operations.

There are four possible scenarios associated hétiheigulatory options:

Case 1- Use the DOE system for both startup and subse@perations

Case 2- Use the NRC system for both startup and subseaqperations

Case 3- Use the DOE system for startup but switch toNR& system for subsequent
operations

Case 4- Use the NRC system for startup but revert tdtd system for
subsequent operations.

We offer the following observations regarding thése possibilities:

Case 1 This option is probably the least expensivesimis of both time and resources. It would
require the DOE to staff up to develop the regulatapability for Liquid Metal-Cooled Reactors
(LMRs) and to set up an organizational system fedibly separating the “applicant” from the
“regulator” side of the NE organization. In akédlihood, any analytical work would need to be
contracted to one of the national laboratories iy still have staff knowledgeable in LMR
safety technology. The principal disadvantagéhisf option is that the DOE does not have the
same degree of regulatory credibility as the NRGrther, it would not provide any incentive for
the NRC to begin staffing up in LMR capability—whicould provide a “jump start” for
subsequent NRC reviews of future GNEP projects.

Case 2 This option would likely be considerably morepersive than Case 1—both in time and
resources. Since the demise of the Clinch Rivee8er Reactor project and the cessation of
licensing activity for the PRISM reactor projettetNRC has had no incentive to retain LMR
expertise, so this capability would have to be ilebi@he cost for this rebuilding would have to
be borne by either the DOE or through a Congresasi@allocation. On the other hand, NRC
records associated with the detailed NRC revievdaoted for the construction and approach to
power operation of FFTF still exist, and an updafior FFTF restart should be possible with a
reasonably modest effort. NRC regulatory oversighsubsequent FFTF operations would
entail considerable changes from the present mbdparation and could become a critical path
item. However, successful transfer of FFTF operetifrom the DOE to the NRC system would
provide substantial credibility for FFTF and woupldve the way for subsequent GNEP projects,
such as the Advanced Recycle Reactor, that ar@slgdteto come under the regulatory purview
of the NRC.



Case 3 This option would likely cost more than Caséut, it would allow the FFTF to restart
under existing rules and procedures to minimizertigact up to the point of full power operation.
This path is based upon the assumption that trenpally overly restrictive seismic requirements
of the DOE could be appropriately modified to cepend to actual risk considerations.
Assuming that an appropriate working relationshifimthe NRC could be worked out early, a
parallel effort to convert the subsequent FFTF afy@ns to conform to NRC regulations should
provide a smooth transfer. This path could foltbe model implemented by the US Enrichment
Corporation—wherein a 5-year transition was empdayetransfer all facility supporting
programs from the DOE orders and regulations imoNRC format.

Case 4 This case would mirror the original FFTF startwmerein a detailed NRC review was
conducted to ensure that LMRs could be licensedobce in operation the FFTF was operated
under DOE regulatory jurisdiction. This procesaldde repeated and it would provide both
credibility and consistency. However, it could sawonsiderable disruption in the process and
become the highest cost option—both in time anduees.

Cost & Time Estimate

All four of these options need to be discussecdeiptld with both the DOE and the NRC to
properly weigh all considerations. Without the &ftrof such discussions, it is very difficult to
estimate the cost and schedule for the overaltteflcacking such input, a reasonable estimate at
this time might be about 36 months and about $8M.

2. Refill Primary and Secondary Loops with Drained Sodum from SSF

Issue Statement

Sodium drained from FFTF systems was transferr@amoon steel tanks in the Sodium Storage
Facility (SSF), and kept in solid form under paadtpressure high-purity argon gas. This sodium
is anticipated to be suitable for reuse in FFTResyis, but proof of that fact is required. If the
sodium cannot be reused, then approximately 250y800ns of high-purity reactor-grade

sodium must be produced, procured, and brougimetd-ETF site.

Technical issues
Such large quantities of high-purity sodium areneaidily available, and obtaining that sodium
would add several years to the schedule and aosofemnillions of dollars.

Several details need to be addressed:

* Most of the secondary system sodium, which contaisall amount of tritium as its only
radioactivity, was kept separate from sodium dmifiem the primary system, the Interim
Decay Storage (IDS) vessel, and the Fuel StoragéitifgFSF). However, it was necessary
to mix a small amount of secondary system sodiuth thie more radioactive sodium from
the other three sodium systems. As a result, thidkbe a shortfall of approximately 18,000
gallons of sodium if the secondary system is eilbnly with sodium that has not been
mixed with the more radioactive sodium from theeothystems.

e The primary sodium and FSF sodium now contain s¢¥kousand parts per million (ppm)
of potassium, as a result of mixing the sodium-psitan alloy (NaK) with the primary
sodium during the operation to flush the NaK outhef primary cold trap and IDS cooling
systems. The NaK in the FSF cooling system wa®venhfrom the system and mixed with



the FSF sodium before transferring that sodium36.9'he FFTF sodium contained several
hundred ppm of potassium before mixing with the Nae levels of potassium in sodium
exceeds the RDT (Reactor Development Technologyedecessor of the NE organization)
standard of 1000 ppm. Initial investigation inte effect of the higher level of potassium
thus far has not determined anything that woulddtemental to FFTF performance. That
investigation will continue; see next section.

* Sodium from the retired Hallam test reactor andiBadReactor Experiment (SRE) is
currently stored at Hanford. The Hallam sodium &ntained in several tanks under positive
pressure of argon, and the gas pressure is motitdiiee SRE sodium is maintained under
inert gas cover in 55 gallon drums. There is si€fit volume of Hallam sodium to make up
the 18,000 gallon requirement. The Hallam sodiomtans a small amount of tritium; the
concentration is believed to be approximately etmu#the FFTF secondary system
concentration. The SRE radionuclide content is Vesll defined.

* If neither the Hallam nor SRE sodium is suitableuse, new reactor grade sodium must be
procured. The same statement is true for the sognesently stored in SSF.

System Status

The interiors of the carbon steel tanks were thgihbucleaned and sealed before the sodium was
transferred into them. The tanks were filled viitbrt gas immediately after they were cleaned
and the inert gas status has been maintained tsianeThe gas pressure in the tanks is monitored.
The SSF contains four tanks fully shielded fromwhmather, and is adjacent to the FFTF

buildings. All pipelines used for sodium transee also inside buildings or in underground
pipeways. The storage tanks and transfer pipiadgrace heated so that sodium can be
transferred out when required.

Resolution

We believe that the sodium in SSF is acceptablesiase in FFTF. Sodium purity was
maintained during FFTF operation and standby, iegfiby online instrumentation and chemical
and radiochemical analysis. Resolution consiste@following:

* Review drain and storage history of existing FFo#ism, including verifying tank by tank
makeup of sodium.

» Verify that higher potassium level in sodium isgmable. It is noted that two experimental
fast reactors, EBR-I in the United States and DeayFast Reactor in the United Kingdom,
had sodium-potassium alloy (NaK) as the coolant.

» Verify radionuclide content of sodium, including lléan and SRE sodium.

» Determine cost and schedule requirements for dbtaspproximately 18,000 gallons of
high-purity reactor grade sodium.

» Determine acceptability of Hallam and SRE sodiunrémse in secondary system; define
quantity of new sodium that would be required. éNibiat there may be a cost/time/benefit
tradeoff study to do. Using the Hallam and/or SRHium if possible will benefit the
Hanford site by making use of material already¢hddowever, it may be less expensive and
quicker to simply procure new sodium, especiallgrify part of the Hallam and SRE sodium
is required.

Cost & Time Estimates
3-4 months/$40K-$60K for analysis; $200K-$600K $odium depending on which sodium is to
be used and its availability. The sodium costuidek obtaining the sodium and transporting it to



FFTF, and constructing and qualifying whateversfanequipment and procedures would be
required to get the sodium into FFTF.

If all new sodium is required, several years andh\$520M would probably be necessary, based
on initial FFTF experience, escalated to todaysi€o

Note that the cost and time requirements for pariiog the actual sodium transfer back into
FFTF are not included here.

3. Identify and Qualify Core Components

Issue Statement

Driver Fuel Assemblies (DFAs), Control Rod Assembl{CRAS), and reflectors are consumable
core components and compose the FFTF reactor &mat down actions at the FFTF disposed of
the remaining supply of most of the useable corepmnents, so the core component supply line

must be re-established in order to load the Fise@nd to provide replacement components as

spent core components are discharged in subsegperztion.

Technical Issues

FFTF requires expendable core components for gpaaind subsequent operation. The
requirements vary depending upon power level aadtghctor, but are summarized in table |
assuming operation of 300 days per year at a ptewel of 400 megawatts. Start-up
requirements for control assemblies are indeperafgmawer level, whereas the requirements for
reflectors and fuel assemblies may vary with poeeel. It may be possible for example to
reduce the number of fuel assemblies requiredtéot-ap from 75 to as low as 65 by
reconfiguring the core for operation at a reducedqr level, although analyses would be
required to refine this rough estimate. Annual comgtion requirements would be expected to
depend linearly upon the number of equivalentgollver days per year.

Table I. FFTF Core Component Requirements for FullTime Operation at 400 Megawatts

Fuel Control Reflector

Assemblies Assemblies Assemblies
Start Up 75 9 108
Consumption Rate
(Units per year at 60 5 6
Full Power
Operation)
Resolution

Options for Initial Load of Fuel Assemblies

There are six potential sources to provide théainibad of fuel assemblies. These are
summarized in Table II. All sources will requieview of fabrication data, and history of
storage/usage. However, some sources have sagmifesues which must be resolved which are
also summarized along with a means of resolvingsthige.



Table Il

Potential Sources for Initial Core Loading of Fuel
Type Description Number of Assemblies| Significant Issues Issue Resolution
Unirradiated Fuel Stored
A Under Clean Conditions 32 Nore na
Unirradiated Fuel Assemblies o
Stored in Sodium, Then Potential NaO Test and Qualification Progam, or
B ) 23 : i i
Drained, VWashed in Water Corrosion Procure Hardware, Provide/ldentify
and Stored Agsembly Facility
c Unirradiated Fuel Fins Stored g Requires Hardware and| Procure Hardware, Provide/Identify
IUnder Clean Conditions Assembly Facility Assembly Facility
May be difficult to . ) )
: negotiation/discussions
O SNR Fuel 156 obtain and document
Requires Hardware and| Procure Hardware, Provide/Identify
Assembly Facility Assembly Facility
Partially Irradiated fuel
assemblies Drained of FPaotential NaO
E Sodium, Washed in Water and e Corrosion TerlAnd Qualfiealon Fragen)
Stored Under Clean Conditions
Requires Hardware and| Procure Hardware, Provide/ldentify
Assembly Facility Assembly Facility
Requires HEL or PU Identify Source of HEUJ or PU
F Mew Fuel na :
Requires Fuel Fellets
or Fuel Slugs Identify /Provide Fabrication Facility
{Fabrication Facility)

There are essentially no issues associated withgh®f the 32 fresh assemblies that have been
stored in clean conditions (Type A).

23 fuel assemblies (Type B) that were never irtadiavere in sodium at the time of deactivation.
The sodium was drained from these assemblies @ydatbre cleaned of sodium and washed
with water before storage in clean conditions.

The potential issue associated with using thesnasges is that small amounts of residual
sodium in the form of sodium oxide may have fornfgaring washing) and remained in a
crevice where the end hardware (inlet nozzle)irsej to the duct. If the assembly is returned to
service with a residual amount of oxide in the @eythere is a potential for corrosion and
degradation of the mechanical properties of thelyaht over time at the higher temperatures.
The crevice is on the inside of the duct, so itwanbe inspected without destruction of the
hardware. This issue has been evaluated in theapdsissemblies that have been exposed in this
manner have been destructively examined with timelasion that little potential for corrosion
exists. However, these studies were not ablenmve all doubt and decisions have been made
in the past to not use assemblies exposed to saahidneleaned with water, whether irradiated
(Type E) or not (Type B).

Restoring full confidence in the long term integitf the hardware for these assemblies would
likely take an extensive program involving destivgeexamination of several assemblies and
perhaps incorporation of a stress test within B tell as a qualification requirement for all of
these assemblies. The issue can be resolved fanttradiated assemblies (Type B) by removing
the pins and rebuilding the assembly with new haréywhich would require long lead-times to
procure the hardware and identify/prepare the alsisefacility.



Type C describes pins that have not been irrad@at@tcorporated in assembly hardware. Some
of these pins have non-conformance reports thatdvweed to be resolved before use, but it is
estimated that collectively there are enough pimgbout 9 assemblies. The issue is that there is
no hardware available for the pins.

Type D is the fuel that was fabricated for the SB{R German reactor. The potential to use this
fuel in the FFTF has had extensive study. Thefied are very similar to the FFTF design, and
analyses have shown that they would perform satmfity in FFTF at the design power of 400
MW. The fuel is built into gridded assemblies 66lfuel pins each. There are 205 of these
which, if downloaded and placed in standard 217HsimF driver fuel assemblies, would yield
156 assemblies. The 166 pin gridded assembliesdwwither fit into FFTF nor provide

sufficient reactivity for a viable core, so rebiiilg is required. The pins themselves are a
different design but studies were done that shaavslight modification to the pin end caps
without exposing the interior of the pins to theasphere would allow them to be fitted into
standard FFTF subassembly hardware.

Industrial capability is believed to exist that twbahip the 166 pin gridded assemblies to the US
from their present location at Dounreay in the Uid &ransfer the pins to the FFTF assembly
design. This would require procurement of asserhahdware and pin wire wrap, and full
gualification of the facility to the rigorous FFBEandards. These pins contain no gas tags as do
the FFTF pins but this is not seen as a partigutifficult problem for operations. Detailed core
wide performance analyses would be required batdfpability still exists at Hanford. The
transfer of the SNR fuel will require governmergatmissions to ship the assemblies to the U. S.
But international agreements exist with other cdast e.g., the U.S.—Ukraine Nuclear Fuel
Qualification Project (UNFQP), so this should netdifficult.

Using partially irradiated fuel (Type E) is also@ption for a portion of the initial core load.
However, if it is determined it is not advisableuse irradiated fuel, then it is necessary to
procure new fuel.

New fuel (Type F) is also an option. Procurememie# hardware and operation of an assembly
facility would need to be established for this optias it also is for types (B) and (C). The
additional requirement would be the ability to pri@manufacture the fuel. The use of HEU
instead of PU might facilitate this. It is possilbhat some existing oxide production facilities
could produce HEU fuel at the needed enrichmeritihisi requires further study. Metal fuel is
also a possibility

In summary, there appears to be 3 options for giogithe initial load of fuel for the FFTF.

(a) Develop a test and qualification program to quaifyne of the irradiated fuel assemblies
for reuse (i.e. resolve the sodium oxide corrosssoe). This could enable startup
without the need for an assembly facility and preowent of core hardware. However
development of the test program and acquiring #te tequired to fully resolve the issue
might take as long as the procurement of the hamglviiais not clear that facilities are
currently available to perform the testing that Widoe needed to qualify the irradiated
assemblies.

(b) Start of an assembly facility and procure hardwdtets, end hardware, etc.) for
reconstitution of unirradiated fuel assemblies.aédemblies could be provided from fuel
existing within the US, which might enable low powséartup and operation until the
SNR fuel could become available. This option tinested to take approximately 42



months: 24 months to procure double vacuum metesal;san additional 12 months to
fabricate the hardware; and 6 months to build #semblies. Commercial facilities may
be available for assembly, or alternatively DOEl##es such as the FMEF SAF facility
might be activated. It should be noted that dudtemd hardware will also be needed for
control rods and reflectors. Taken as a whols,fdoors option (b) over option (c) for
fuel.

(c) Production of new fuel to supplement existing U8&l fulhis option would be important
if it is determined that the SNR fuel (Type D) bes difficult to acquire and would also
provide a source for sustained operation of theR-&fTer the initial fuel is consumed. It
requires the same assembly and hardware actiagieption b and additionally require
the establishment of a facility to make the fudlgte (or slugs if metal fuel is used) and
load the pins. Additional hardware to be procuredi be the fuel pin cladding and end
fittings. It is likely that this option could aldm®e accomplished within the 42 month time
frame, as development of the fuel pellet/slug fzdiron capability could be conducted in
parallel with the other efforts. The option coaldo provide fuel for the sustained
operation of FFTF after the initial supply of fudtstablishment of the capability could
substantially enhance the ability to fabricate &t qualification fuel that will be
required in the conduct of the GNEP program. Mauesis needed to determine if
commercial facilities could produce oxide HEU ptjeor if a DOE facility, such as
FMEF SAF would be needed. INEL has experience mifal fuel production, and may
still have facilities for production of metal fuel.

Fuel Supply Options for Sustained Operation of FFTF
Approximately 60 assemblies per year are requseting about 2 years after FFTF startup.
This requirement would be reduced at lower powef@arby the amount of test assemblies.
There are at least 4 viable options that coulddvesidered for supply.

(@) Supply from within the US: This is the same asapfc) above

(b) Supply from Japan: Capabilities exist, but dismusseeded.

(c) Supply from France: Capabilities exist, but disiois needed.

(d) Supply from Russia: Capabilities exist, but distois needed.

Control Rod Assemblies

The FFTF requires nine control rods for startup @peration. Nine are currently in the reactor,
but two will likely need replacement before startapd an additional two to three will be needed
during the first year of full power operation. Téeerage consumption rate is about two control
rods per year at 400 MW. There are no spare cortdd available.

The control rod design is roughly similar to a ériassembly except that the pins are slightly
larger in diameter and are loaded with boron carpigllets. The pellets are expected to be easy
to obtain as they are used extensively in existmmgmercial reactors, and suppliers that have
been used in the past are still in operation. driteeal path to obtaining control rod assemblies
will be in procuring the hardware, which is simitarthe fuel assemblies. The same sources of
steel, tubing, and duct can be used. Based upatigbession of fuel assemblies, it is expected
that the control rods could be available for logdwithin 42 months.

Reflector Assemblies

The FFTF requires 108 reflector assemblies. @Beaxfe are inner assemblies, which are 12" in
length. 48 are outer assemblies and are 11’ gtterseven of the inner assemblies need to be
replaced before startup, and an additional seviear agssemblies need to be replaced after the



first cycle. There are currently 17 spare asserablihus there are adequate reflectors for start up
but replacements need to be available within eoretsle period after start up. There have been
no issues identified for reflector supply. Becaokbng lead times, however, procurement must
be initiated early, at about the same time asheiftiel hardware and the control rods.

Cost & Time Estimates

There will be costs to qualify vendors and manufaat again, since this capability was lost

when FFTF was shut down. These costs are in addiithe costs discussed below.

Because there are many supply options for FFTF DBAly a rough estimate of the cost of
driver fuel can be made at this time. Based otfigal costs, a MOX DFA costs about $0.5M to
produce assuming no cost for the plutonium andiunaoxide feed powder. A rough estimate
for cost of an HEU DFA is $0.25M not including tbest of HEU oxide powder. The cost to
rebuild SNR fuel pins into an FFTF DFA was estimdatebe $0.25M. Based on these estimates,
the cost for making the DFAs for FFTF restart amolsequent 5 core re-loads (90 DFAS) is
given below for three supply scenarios.

e Just FFTF MOX: 43 new DFAs to combine 32 existingnadiated DFAs for the first core,
and 90 new DFAs for subsequent cores to make batoi83 new DFAs for a cost of
$66.5M.

* FFTF DFAs with SNR MOX: 43 SNR DFAs to combine wih existing unirradiated DFAs
for the first Core and 90 SNR DFAs for subsequent¢€ to make a total of 133 SNR DFAs
at a cost of $33.2 M.

* New FFTF DFAs with HEU made by an American vend@new HEU DFAs to combine
with 32 existing unirradiated DFAs for the firstreaand 90 HEU DFAs for subsequent cores,
to make a total of 133 HEU DFAs for a cost of $38.2

The first two years of 400 MW operation only re@u@0 DFASs for reloads because the initial
core is composed of all fresh fuel. There is adition effect as the core loading assumes an
equilibrium composition that reduces the numbeeetl assemblies for the second and third
cycles.

C. OTHER SIGNIFICANT ISSUES

1. Reconstitute and Revise the Final Safety AnalysReport

Issue Statement
Determine the major administrative decisions actreal efforts that will be required to
reconstitute the Final Safety Analysis Report Far testart of FFTF.

Technical Issue

All reactors (DOE and NRC) are required to havafaty analysis report. This is a very large
multi-volume document describing the facility, haedsa accident analyses, controls and
institutional safety programs. Since the FFTF tgmrated in 1992, almost all facets dealing with
operating the reactor have been removed from tle¢ysanalysis report. It will be a major task to
reconstitute the report, incorporating new changdbke facility and all topics required by the
current regulations. It will be important to deside the regulator/reviewer and the methodology
for the safety analysis report as soon as posstbteat this major project can be initiated and in-
process issues can be resolved.



Resolution
Three major steps are involved:

Step 1 is to determine the owner, regulator andhatketiogy. The “methodology” is the
document stating how the safety analysis repdd s written.

The original FFTF safety analysis report was wmifte accordance with “Standard Format and
Content of Safety Analysis Reports for Nuclear PoRlants — LMFBR Edition.” While this is
largely appropriate, special methodology directidlh need to combine this with latest
commercial and DOE practices. The “owner” and Gtatpr” relationships will need to be
established early for these initial and ongoingsiens to be resolved efficiently.

Step 2 is to determine “preliminary” documentedesainalysis report (PDSA) requirements and,
based on those requirements, write the PDSA.

10 CFR 830.206 requires a preliminary documentéatysanalysis (i.e. preliminary safety
analysis report) to be written for major modificaus to nuclear facilities. The PDSA is the
process whereby facility hazards are identifieshtias to prevent and mitigate potential
accidents involving those hazards are proposed¢camnitments are made for design,
construction, operations, and disposition so assure adequate safety at the facility. Approval
of this new document may be a prerequisite foryr@ment and construction activities. The
Final Safety Analysis Report during reactor operaprovided most of the analyses required to
demonstrate the safety of the new reactor. DOHRoarige regulator should state what additional
specific issues need to be addressed, such aasatdken during facility deactivation, the new
core design, and institutional programs to whiaghdbntractor commits. It is recommended that
these new issue descriptions, in conjunction withgrior approved FSAR, would constitute the
required PDSA.

Step 3 is to rewrite and submit the new Final afetalysis Report (FSAR).

The new FSAR would contain much of the informatéomd analyses from the FSAR approved

for FFTF operation, but would also include:

* Some detailed information from System Design Desioms.

* Answers to NRC/ACRS questions in Supplements tleséwpreviously added at the end of
the FSAR.

* New equipment, core load, etc. for the restart.

* New analyses that may be required (e.g. seismibgilistic risk assessment).

» Analyses that may need to be reperformed due toowegd analysis codes.

* New subjects (e.g. more on institutional safetygpams).

* Removal of excessive information based on commileggjgerience.

This is a large, multi-year project. It is recormded that a firm with commercial safety analysis
report upgrade experience be contracted to teamfagtlity personnel. They would provide
much of the software application (word processimgh interface and linking ability) and
guidance on level of detail in the various arebg.the extent commercial/NRC practices are
followed, this contractor could advise on a regbricture to support aspects such as the NRC
USQ process, risk based regulation, and commeéFeighnical Specifications. For this project, it
is imperative that an early decision on the FSARho#ology and regulation be made and that
the regulator be available for guidance and detssio



Cost & Time Estimate
$5 million over a 3 year period.

2. Infrastructure Needs as Hanford Shuts Down

Issue Statement

FFTF will need some infrastructure services, noawjated by the site, past the time that these
services are scheduled to be discontinued. FFmkoaperform its mission without arranging
for alternate suppliers of these needed infrasirectervices, such as certain electrical utility
services, fire protection, road maintenance, tetenanications, and safeguards & security.

Technical Issue

The Hanford Site infrastructure will be reducedtlasure activities continue through 2035. The
current draft schedule is shown in HNF-25988NFORD INFRASTRUCTURE CLOSURE
ALIGNMENT PLANand included here for information.

Needed Hanford Site infrastructure services willhto be negotiated and/or alternative services
purchased. The first major service reduction ésglanned 300 Area electrical distribution
system closure in 2011. The 400 Area fire staticater and sewer systems are scheduled to be
closed in 2013. The loss of these needed senviitlesot impact the FFTF mission until 2011,

so there are no immediate impacts. The FFTF Regaral Restart will be impacted beyond
2011 unless these services are continued beyortdathierd Infrastructure Closure Alignment
Plan Level O target dates, or other providers are found.

Resolution:
Prior to 2011, needed infrastructure services adeddo be eliminated will need to be identified
and alternate providers identified and contractgptiated.

Cost & Time Estimate

One to two years prior to the reduction in needdstructure services (2009 — 2010) the
infrastructure reduction schedule will be reviewalternate providers identified and contracts
negotiated. Estimated cost is one man-year ef$aA0K
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3. Establish Sodium and Gas Tag Analysis Capability

Issue Statement

The capability for sodium and cover gas chemicalyais and analysis of tag gas isotopes
released from breached fuel pins no longer exiatslity to verify the purity of the sodium and
cover gas is essential to restart and operatidi-df. If experiments are to be gas-tagged,
capability to analyze the tag gas isotopes is requn order to expeditiously locate any cladding
breaches. This ability is important since it wilbpably be necessary to quickly identify
experimental fuel assemblies containing breachelddadding, even if they are not to be
immediately removed.

Technical Issues

Capability for complete analysis of sodium and cayas, and gas tag isotopes, was set up in the
Hanford 300 Area, about eight miles distant fronT FF This equipment operated in exemplary
fashion during FFTF power operation. Since staratinyshutdown, however, this equipment has
become mostly inoperative and the space it occugEiedeen converted to other uses. Further,
transport of the radioactive sample materials dvempublic highway between FFTF and the 300
Area, a nuisance in past years, would be much difreult today. A laboratory in the 400 Area,
in the FFTF building itself or in the MaintenancelcStorage Facility, is required.

Present FFTF driver fuel is “gas tagged”; thatisjixture of inert gas isotopes is placed inside
each fuel pin before it is sealed. Each fuel abbghmas a unique tag gas mixture. If a fuel pin
develops a cladding breach, the tag gas is reléasethe cover gas where a sample can be taken
for analysis by a mass spectrometer and the ledlgigassembly identified. This system was
very effective during FFTF power operation. It nimeydesirable to incorporate this analysis
capability directly into the FFTF cover gas system.

The SNR fuel being considered for FFTF use is msttggged, but the FFTF fuel with further
irradiation capability is gas tagged. It will paiily be desirable to require that experimental
fuels to be irradiated in FFTF be gas tagged.

The analysis of sodium and cover gas, and the fugasatags, is a mature technology. A series of
RDT/ASTM standards was developed for this effaris anticipated that they are still useable
with some updating. [RDT is Reactor Developmenthifetogy, a predecessor of today’'s NE
organization. ASTM is American Society for Testad Materials.]

Resolution

* Review existing analysis procedures and anticipplaadt operating conditions to more
precisely establish needs. Include in this effortview of past and present analysis
technigues to determine whether procedures neled maodified to be compatible with
modern equipment. [The previous standard was writteéhe early 1970s.]

» Establish equipment, facilities, and staff requieens for a sodium and cover gas analysis
laboratory in the 400 Area. There is a modern dsieynlaboratory in the Hanford 200-West
area, but it is approximately 20 miles away. Theegtise of the staff at that facility and at
Pacific Northwest National Laboratory will be ugeccomplete this part of the task. Itis
noted that significant additions would need to lento the 200-West laboratory for sodium,
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cover gas, and gas tag analysis, and the problesanople transport over a public highway
would remain if the analyses were to be done at\2@8at.

» Acquire and train staff.

» Acquire, set up, and operationally qualify equipinen

» Revise plant sampling procedures as necessaryranglant staff. The existing sampling
procedures were kept up to date and worked verlydueihg FFTF operation.

» Define equipment requirement for gas tag analysis;ure, set up, and operationally qualify
equipment.

* Acquire staff (it may be some of the same peopl®mashemical analysis) for gas tag
analysis, and train them.

» Develop/revise plant procedures for gas tag samp@liralysis as needed.

Cost & Time Estimate
About 2 years for the entire effort.

$150K to define sodium and cover gas sampling neksid-$10M for a fully equipped
laboratory with trained staff. About $40K to defigas tag sampling and analysis requirements,
$1M-$2M for equipment with trained staff.

If gas tags are not to be used, then the gas gsism equipment is obviously not required.

4. Refill NaK Heat Transfer Loops

Issue Statement

The Fast Flux Test Facility (FFTF) used three reddy small sodium-potassium alloy (NaK)
loops for removing heat from auxiliary systemsgtdaK volume was ~870 gallons). Access to
the two NaK loops in the lower regions of the camtaent building (primary cold trap and IDS
cooling) was very difficult, and sodium piping wagailable in close proximity to the NaK piping.
It was therefore decided to flush these two Nakp®with primary sodium by installing sodium-
NaK cross-connections and then draining them tartheimum extent practical.

Technical Issues

The NaK used in the FFTF is a low melting pointpiaximately 9°F) eutectic alloy of sodium
and potassium metals. It is used in heat trangystems where there is a desire to avoid the
need for electrical trace heating for economicadety reasons. At FFTF the primary cold trap
and the two fuel storage vessels (Interim Decaya®®(IDS), and Fuel Storage Facility (FSF))
were cooled with NaK. While the use of NaK has s@dvantages over sodium during system
operation, it represents a greater hazard duriagt plecontamination and decommissioning
activities since it remains liquid at ambient temgpere and can form unstable compounds.
Because of these hazards, there was a desirertim&ie all NaK from the three systems during
the plant deactivation process.

This resulted in a small increase in the potassiantent of the primary sodium (from a few
hundred to a few thousand parts per million) anddn sodium residuals in the loop rather than
liquid NaK residuals. The few thousand parts p#lian of potassium in the primary sodium has
essentially no effect on the physical charactesse.g., the sodium melting point remains
essentially unchanged at 208°F).
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System Status

There was no convenient way to flush the FSF Nai Mith sodium. Therefore that loop was
drained to the maximum extent practical and the Mal< then transferred into the FSF sodium.
The residual NaK was subsequently cleaned fronfr8fe NaK system using a superheated steam
process. Some sections of piping had to be remtwvpdrform the drain and cleaning.

Resolution

It is expected that the two in-containment NaK ®opn be recovered by simply refilling them
with newly procured NaK and initiating circulatiatiie residual sodium should be “dissolved”

into the NaK. Prior to attempting this recovergedailed evaluation (possibly involving in-plant
testing) will be performed to identify where accudations of frozen sodium may exist and may
impact the planned recovery. If necessary, thesgosis may have to be removed or trace heated
to assure system recovery. For example, it icipatied that the diffusion cold traps may have to
be replaced.

It is not clear whether the FSF NaK cooling loogl have to be recovered. It is only needed if
the decay heat inventory in the storage vessehesas0 kW. The inventory was just
approaching this value at the end of the previensyears of FFTF operation. If necessary, the
system could be restored by reinstalling pipindisas previously removed to perform the drain
and cleaning. Again, new NaK would have to be pred.

Cost & Time Estimate

It is anticipated that recovery of the two in-cantaent loops would require about a year and cost
approximately $100K (required as part of FFTF nektdf required (decay heat inventory

reaches 50 kW), recovery of the FSF NaK coolingesyswvould also take about a year and
$100K, but this recovery would not have to occuilseveral years after FFTF restart, if at all.

If the FSF decay heat inventory reaches 50 kWséoend FSF NaK loop, which was not
previously filled, would also have to be brougtbiservice to provide redundancy.

5. Hiring and Qualification of Technical Staff

Issue Statement
The current staffing level of Operators, Enginears] Crafts employed at the FFTF is
insufficient to support recovery and restart of thactor and its supporting facilities.

Technical Issues

To perform workscope associated with recovery ahpsystems and re-authorization of FFTF as
an operating fast spectrum reactor, additionalrteeh personnel must be hired and qualified to
work in the facility. Because FFTF will be auttzmil as a Category 1 Nuclear Facility, technical
personnel must demonstrate significant in-depthwkedge of the Authorization Basis including
strict adherence to procedures, maintaining conditipn control of the facility, and conduct of
operations. The technical staff can have a dimgpact on employee, facility, or public safety,
and the training they receive is critical to thecassful restart and operation of the FFTF.

Training provided by the FFTF training organizationst satisfy all issues associated with
documenting that a technical staff member is giealifo perform his or her authorized function.
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No work involving critical systems at a nuclearifigg can be performed by an individual who is
not documented as “qualified.”

Resolution

To provide the cadre of qualified technical persgno accomplish recovery and restart
workscope, the FFTF training organization musttaéed, training assets restored, and
additional engineers, operators and craft persdmined. It takes months to years to qualify
personnel; thus, returning the FFTF to operatiaginsewith the training organization. Resolving
the staffing and qualification issue begins byrgybut a time phased assessment of technical
staff needed as FFTF progresses from a Categoncar Facility (its current classification)
back to Category 1. For example, a certain nurabqualified reactor operators will be needed
once the primary and secondary heat transport lbaps been refilled with sodium. The FFTF
will have to have 24/7 coverage by qualified opensfrom that point on. Five operation crews
will be needed to man the plant. If each crew sd@ operators to manage circulation of
sodium, then 25 qualified operators will have taraéned and available at that time. The
Training Department needs to plan for approprigt®ing sessions and qualification testing to
certify the 25 operators before 24/7 operationlmagin.

Qualification training requirements for technictdf§is determined by regulatory authority
requirements and standards. The Training Depattmast prepare a Training Implementation
Matrix (TIM) that prescribes the specific qualifimmns for a particular technical position. The
“old” FFTF TIM will be updated depending on whicbemcy is selected by DOE to be the
“regulator” for the reactor. Using the updated TIMaining can determine if additional training
assets are required to qualify and maintain qaalifbn of technical staff. Based on the updated
TIM and the recovery schedule, a forecast of trgjrsiervices can be made for the entire path to
restart. This forecast will form the basis of aoerce loaded schedule of training activities. The
need for training services will determine the reguoients for training staff and classroom
facilities.

Cost & Time Estimate

Assuming that technical staff requirements willdirilar to those needed to support past
operations of the reactor, the time phased assessihpersonnel needs can be developed with a
modest effort of 0.5 man-month (MM). Updating & once the regulatory authority is
determined may take 6MM of effort. Estimating thenbers of trainers, physical assets needed
for training, and a resource loaded schedule &nitig might take 2MM. The total effort to
determine what the training department needs th like and when it needs to start training
activities is estimated to be 8.5 MM.

6. Implementation of Listed Plant Upgrades

Issue Statement

Some plant modifications are currently in progtesnprove safety, reliability, and efficiency of
operations in shutdown. If FFTF is directed tdagsseveral upgrades are planned in order to
return systems to operation, improve reliabilignform to current standards, improve efficiency,
or minimize waste.

Upgrades and Cost Estimates
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* Plant Protection System- Upgrade SCRAM breakers, power supplies, andasign
conditioners ($500K)

e Zero-Time-Out Motor Generator Sets- Upgrade Zero-Time-Out (ZTO) motor generator
sets with solid state electronic units ($600K)

* Plant Data System Upgrade plant data system computers ($3,000K)

* Cooling Towers- Upgrade the conductivity metering system ondloeoling towers and
replace the electronic sensors and controls ($300K)

* Electrical Distribution Transformers - Install new transformers to replace all PCEefll
units in the plant. Some Plant transformers hasnlyemoved, but not all ($3,200K)

* Chiller Controls - Upgrade chiller controls ($500K)

* Elastomer Seal Replacement Replace elastomer seals (as needed) with adyaecd
technology. This would be done during the starphase ($100K)

* Fire System Control Panel Upgrade ($2,000K)

* Security System Upgrades Reinstate security systems commensurate witHlmapand
storage of fissile material. This upgrade iterdissussed briefly in a companion issue paper
“Security Systems Require Upgrades to Meet New Rexuents” ($31,000K)

* Control Room Upgrades- ($15,000K)

* In-Vessel Handling Machine Control System Upgrades ($500K)

* Reactor Simulator Upgrades- Continue the upgrade program for the simuldtat was in
progress when the decision to place FFTF in Stamdisymade ($6,000K)

Total estimated cost for all items is $62.7M.

7. Primary HTS Snubber Testing

Issue Statement
There are approximately 3,500 seismic snubber§aFF Some of these require periodic
inspection.

Technical Issues

The FFTF Surveillance and In-Service Inspectios(Slequirements document (Doc. WHC-SD-
FF-SISI-006) stipulates that essentially 1/3 ofribemally accessible seismic Category |
supports/snubbers shall be examined during theflifee plant with 1/3 of these being examined
every six years. A representative sample of 10%h@Beismic Category | supports/snubbers
located in normally inaccessible areas (e.g. pyrrlrS cells) shall be examined when access
permits. Testing of the Secondary HTS snubbersceaducted, in accordance with this
document, throughout the operation of FFTF. The&wy HTS snubbers were not tested during
operation because of their inaccessibility. Du&6TF Shut Down” actions, the primary cells
are now open and accessible. Therefore, a tegtgroof the primary seismic Category |
supports/snubbers must be implemented.

Acceptable snubber performance on the primary Bysie necessary to assure that the primary
decay heat removal safety boundary will be mairigim concert with a Design Basis
Earthquake (DBE).

Resolution
Based on statistical arguments not every snubbet bautested. The population of snubbers that
should be tested will depend on selecting a sefficiepresentative sample and on the failure rate
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found as testing begins. If no failures are fouhdn fewer tests are needed. But if a significant
number of snubbers fails testing, then the samppeilation must be increased to assure snubber
functionality during a Design Basis Earthquake (DBEent. It is conservatively assumed that
half the snubbers, or approximately 700, may enbaipg tested to provide assurance of snubber
functionality.

Cost & Time Estimate

A rough estimate of the cost and time needed tfmpersnubber testing in the normally
inaccessible cells can be developed knowing therapproximately 1400 primary snubbers
installed in these cells.

A testing crew can test 2-3 snubbers per day.elhive four test crews (three men on a crew),
snubber testing will take about six months to catel Some of the larger snubbers may require
a four-man crew, and some of the snubbers areuliffio access and will require scaffolding to
be erected. The labor cost for this effort ismman-years or about $0.9M. In addition there will
be some cost for replacement snubbers and testiatateThose costs are estimated to be $0.5M.
The total cost for snubber testing adds up to $1aéi16 - 12 months depending on how many
crews can work in the plant at one time.

Constraints

Based on previous testing experience, spare snaifyerticularly for small piping) will need to

be staged to minimize schedule impacts. Limitstirig of snubbers in the primary cells was
conducted in 1997. Some failures of the smallngjinubbers was noted and attributed in part to
red powder (rust) collecting in critical areaslo snubbers. Similar failures were noted in the
Dump Heat Exchangers, and were corrected by imgjdioots. Based on these findings, the
percentage of snubbers that will be tested in thagry cells will be assessed, recognizing that it
will be significantly greater than the 10% figurethe SISI document.

8. Revise Security Threat Level Plan

Issue Statement
Security systems will need to be upgraded to meetrequirements.

Technical Issues

The requirements for Security changed dramatictsr the events of 9/11. These requirements
will be evaluated and changes to the security syst FFTF identified. FFTF no longer

handles Category | nuclear material. Issuancere$i@rt order will require FFTF to resume these
operations. The security requirements for Categjanclear facilities have changed dramatically
and will require upgrades to existing equipmennglwith other physical upgrades at the
perimeter and within the facility.

Resolution

When FFTF is selected for the next round of evadnat a team will be formed made up of
representatives from Safeguards & Security, FFaf,sind scheduling to evaluate the new
requirements and develop a cost and schedule gstima

Cost & Time Estimate
The requirements evaluation is expected to takeoappately 20 man-months to complete.
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Energy Northwest provided a figure of ~$30M astrtkest to upgrade the security systems at
their facility based on new NRC security requiretserA similar cost was provided for physical
upgrades at a Category | nuclear facility on thefblia Site. It is assumed that the value will be
similar at FFTF and that it will take approximat& months to hire, train and clear the required

security forces and complete all facility upgrades.
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9.0 Overview of the Fuels and Materials Examinatioracility (FMEF)
as a Supporting Facility for GNEP

The Fuels and Materials Examination Facility (FME&gjacent to the FFTF in the 400 Area at
Hanford, is currently in layup. The FMEF was cousted in the early 1980s as part of the U.S.
Breeder Reactor Program. The original missiortferfacility included post-irradiation
examination of irradiated fuels and materials ak agebreeder reactor (FFTF and CRBR) test
and driver fuel manufacture. The facility was oraly designed to ERDA 6301 for missions
that required enhanced safeguards and security.falility was completed but not occupied for
any programmatic mission. It is therefore uncortated and available to support GNEP.
GNEP could use FMEF to fabricate fuel on a protitgoale as well as to assemble FFTF Driver
Fuel and actinide fuels that will be needed for GNE

The FMEF consists of a 98-foot high Process Bugdirith an attached Mechanical Equipment
Wing on the west side and an Entry Wing acrosstheh side. The 175-foot wide by 270-foot
long Process Building provides about 188,000 sqteseof operations space. The 98-foot
height makes the Process Building as tall as anssteey office building. The Process Building
also extends 35 feet below ground. The buildirdjugled into six operating floors, which are
identified by elevation relative to ground levetaprimary function. Each floor was originally
designed to serve a specific function, such ascar8éAutomated Fabrication line, Fuel
Fabrication, Chemistry, and so on.

The top floor, 70 foot level, contains the Secutgofated Fabrication Line which was
constructed to manufacture mixed oxide fuel pebets rate of 8 kgs/hour (~7500 pellets). The
SAF line is separated into three processing apasder, pellets, pins) and designed to run
remotely. All process equipment is contained iielsled glove box type structures which

provide the capability to process fuel materialthwigher radiation exposures, such as would be
needed for GNEP. The powder and pellet area eqrippompleted pre-operational testing and
was ready for hot start up prior to terminatiorire# supporting fast reactor program. All process
equipment for the SAF line is still installed, atlgh the remote control equipment will need
replacement.

The 21 foot and 42 foot elevation floors were des@yto house numerous chemistry laboratories
to support the facility mission. All service wigrand piping was installed, although no process
equipment now exists on these floors. The 42 feallincludes a large hot cell structure with
numerous services and manipulator ports. The @tlldvel includes a Special Nuclear Material
Storage (SNM) vault, which is complete with hangliobot and stacker/retriever system in the
controlled storage area. This equipment is stifilace.

The 0 foot level (ground floor/entry level) contaia very large process cell in the very middle of
the facility. This cell is four floors high and wariginally designed for chemical separation
processing development. The base of the cell th@nl7 foot level, below grade. The hot cell
windows and manipulators would need to be prociirese of the cell is required. This floor

also contains the control room for facility senddestalled and operational prior to shutdown)
and the access vestibules for controlled entrye ffinck lock, and access to other facility services
are also on this level.
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The -17 foot level also contains numerous laboyadared hot cells, and rotating equipment
rooms for facility services.

The -35 foot level also contains numerous smallrartisized hot cells, many of which have
manipulators, shielded windows, and other suppuipenent that was installed to support the
Radioisotope Thermal Generator Mission prior topghegram being moved to another DOE site.

The FMEF is an attractive facility to support thBIEP. It is clean, and able to meet the early
reactor fuel fabrication needs of GNEP. It alsieisf other capabilities in supporting chemical
separation process development. It is estimatsclie FMEF could be made ready for nuclear
operations in 3-5 years, depending on the misséanls of GNEP for the facility.

FMEF Completion

The Fuels and Materials Examination Facility isees$silly complete structurally, electrically and
environmentally (HVAC). All plant systems wouldvgato be reenergized and restarted.
However, other than the effects of disuse for titerivening years, there are no perceived
problems with reactivation of the facility.

In reactivating the FMEF, the new mission of supfar GNEP will dictate the plans for
restoring functionality to the building. Modificahs of existing configurations of either systems
or structure will need to be defined and effectethe correct sequence to avoid unnecessary
duplication of effort and possibly reworking of pieusly accomplished steps.

Bringing FMEF back to operation in support of GN&#uld be a straightforward, relatively
inexpensive task.
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FFTF Fuel Supply and Spent Fuel Storage

FFTF Fuel Supply Options

The FFTF (Fast Flux Test Facility) will use conventl fast reactor driver fuel to provide a fast
neutron flux environment to test, under prototymaditions, advanced fuels and materials
supporting the development of advanced actinidgcteduel systems. The FFTF has the
flexibility to allow simultaneous testing of multgassembly loadings of diverse recycle fuel
systems. This permits "side-by-side" comparisodifiérent candidate fuel systems in assembly
configurations prototypic of irradiation and thetroanditions expected in the Advanced
Recycling Reactor. Operating as a fuels and nadsetest reactor, the FFTF will irradiate
candidate recycling fuel assemblies to goal buremugb provide fuel performance data at more
extreme operating conditions to support the liaegpély the NRC (Nuclear Regulatory
Commission) of a commercial recycling reactor.

The FFTF will operate using conventional fast reafiel, similar to that already approved under
its Authorization Basis, to perform irradiationtiag of individual “experimental” actinide fuel
assemblies of interest to the sponsoring prograidaring this phase, FFTF will be fueled with
either MOX (mixed oxide) fuel and/or EU (enriche@umium) as an oxide or binary metal alloy
fuel form. Driver fuel will be procured by DOE.rd@urement options are discussed in the “Fuel
Supply Options” section below.

After the Programs have selected the fuel systele tased in the recycling reactor, the FFTF can
be converted to an all “Advanced Recycling Reafttel” core. In this role, the FFTF would
support further development of recycling fuel adlag burn significant quantities of actinide

fuel and serve to demonstrate recycling fuel perforce to even higher burnup levels. When the
commercially operated Nuclear Fuel Recycling Ceatenes online and begins producing driver
fuel for the recycle program, the FFTF could use tommercially supplied fuel to continue
operations until its programmatic mission is cortgde

FFTFE Conventional Fuel Supply Options

A supply of new Driver Fuel Assemblies (DFAs) wilive to be developed to provide fuel for the
FFTF because there is not enough available fusbtaplete a core loading. There are only 32
fresh MOX DFAs available to be loaded into the FREBRpart of the restart core loading.
Although there are some DFAs with low burnup, thesking procedure that was used to put
these irradiated DFAs into dry storage makes ttadifqgation of these DFAs problematic. There
also are some loose MOX fuel pins in storage atHdwaford Site. While these pins could be
gualified for operation, there are at most onlywggtopins for 9 additional DFAs--assuming the
enrichment levels are available in the right quae#i(217) to make complete assemblies.

An additional 133 DFAs need to be procured to eblaad operate the FFTF at 400 MW for 2
years. About 43 “new” DFAs will be combined witletremaining 32 “old” fresh MOX DFAs to
make up the first core. The balance of the “newAB (90) would be needed to refuel over the
first 2 years of operation. An additional 60 “neldFAs per year would be needed after the
initial 2-year period was over. The total amouffuel that would be needed depends on how
long the FFTF will be used as a fuels and matetgssirradiation facility. NRC approval of the
selected actinide fuel system will be needed beforemercial production of recycle fuel can
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begin. Until such fuel is available in sufficiequantities, there are two options for obtaining
sufficient “new” fuel.

Option 1 --SNR-300 MOX Fuel

Use MOX fuel pins fabricated for Germany’'s cana@I8NR-300 reactor if still available to DOE.
The enrichments and physical size of the SNR-3@0dins are almost the same as those used in
the original FFTF MOX DFAs. The SNR-300 fuel pimsuld need to be down loaded from
SNR-300 duct assemblies, wire wrapped, undergmlat sevision to their end caps, inverted for
proper fuel location, and reloaded into new FFHffesfuel ducts. This is a straightforward
procedure and could be done without a glove bdxe dstimated cost to do this is $40M. A total
of 156 “new” DFAs could be fabricated for use ie fBFTF. That is enough fuel to load the first
core and operate for 2.3 years. After that, anatbharce of “new” DFAs must be developed by
the method described as option 2.

Option 2 —New Enriched Uranium (EU) Fuel

Enriched uranium (EU), can be used either as tleessmirce of new fuel or in conjunction with
SNR-300 rebuilt “new” DFAs if cost and timing isgberable. In this option, EU (24% to 32%
U-235 enrichment range) is used as uranium diopéliets to build fuel pins that are very similar
in design and performance to “old” FFTF MOX fuehgi Because plutonium is not involved,
glove box operations are avoided, making the aoptaduce this fuel lower than that for MOX
fuel. EU can also be fabricated into a binaryyalkbdium bonded, metal fuel pin that can be
assembled into a “new” DFA for FFTF. Several 8iled metallic fuel assemblies were
irradiated to goal burnup in FFTF. An “all metalfuel” FFTF core would have acceptable
safety characteristics and be able to performrtiagiation testing needed to license the ARR
actinide fuel. Whether SNR-300 fuel is used or, ifdhe irradiation testing program takes longer
than 2 years to complete (which is probably thexdbke EU fuel option will have to be
developed. The cost estimate for fabricating 68WhEU DFAs (a year’s worth of fuel) is $15M,
exclusive of the cost of EU blended oxide or metal.

Comments on the use of SNR-300 Fuel Pins and EUHins

Using existing SNR-300 fuel pins has several achged. The welded fuel pins can be used
without having to be opened, which is a big advgetaAdditionally, some of the SNR-300
MOX pellets were made from once burned LWR discedngiutonium. This fuel would provide
the Program a “head start” in the irradiation dfrade oxide fuel that will eventually be
produced in the Nuclear Fuel Cycling Center. Tiselthrged SNR-300 fuel would therefore be
very similar to transuranic fuel discharged fronracycling reactor. This material would be
available for evaluation years earlier than repssed U.S. LWR transuranic material.

There is, however, an uncertainty involved with tise of SNR-300 fuel. It is not clear that the

“chain of custody” of the fuel has been maintain&tie “chain of custody” is important because
it is needed to prove that nothing has happenéuktéuel pins over the past 20 years that might
compromise fuel pin integrity.

Using EU has some obvious advantages as well. SAfuel commercial fuel vendor can make
EU fuel pellets or binary alloy metallic slugs.n& SNR-300 fuel by itself cannot meet all the
FFTF fuel needs as a fuels-and-materials testagahe cost to develop EU fuel pins must be
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incurred at some point. Using EU as a driver faethe FFTF will increase fissile inventory
(20% greater than MOX) requiring a 20% decreasggrating flux level. Additionally, the
value of “beta-effective” for the core will be higlh which is likely to provide a slightly better
transient response capability (an advantage).

Loading Pins into Driver Fuel Assemblies

The final step in fabricating “new” Driver Fuel Assblies is to load fuel pins into fuel ducts and
weld on the handling socket and nozzle. For pupas supporting the test reactor operating
phase (Phase 1), an assembly and storage faoitidyed in the 400 Area is recommended. The
FMEF (Fuels and Materials Examination Facility) ad$-uel Assembly Annex” that has been
designed to load pins into ducts and to store ceta@IDFAs until they are needed by the reactor.
This annex would need to be equipped and staffdy the annex would be needed, so the rest
of the FMEF would be available for other activitsremain essentially vacant. Added security
measures would be needed to protect the anneharsddred fuel. The security measures would
be very similar to those needed at the FFTF andldhi®e a modest cost addition.

Spent Fuel Storage Capacity at FFTF

FFTF has sufficient spent fuel capacity in sodiulied fuel storage vessels to hold more than
seven years worth of spent fuel assemblies ap@yier operations. Before capacity is reached
selected fuel will be washed in the IEM Cell arathsferred to dry storage or shipment. One full-
power-year of FFTF operation will generate appratily 60 spent fuel assemblies.

Stages of FFTF Fuel Storage

FFTF has three stages of in-sodium decay heat r@ngsf storage locations. These locations
take the fuel elements from directly out of thecteaand then progressively to longer term
storage vessels as the fuel cool until decay hesatiecreased to the point that they are cool
enough for transfer to long term dry storage opmstant for processing.

Fuel elements pulled directly from the reactor @mestored in locations inside the reactor vessel
for several weeks until they have cooled enougthémdling by the refueling machine. At this
point the fuel can either be sent to the Interimfmation & Maintenance Cell inside the FFTF
containment for disassembly, and extraction ofctetefuel pins for transfer to an analytical
laboratory for assessment, or transferred to ttexim Decay Storage (IDS) vessel for further
cooling. The IDS vessel is inside the FFTF comteant as has 102 fuel storage positions. Fuel
remains here until it is cool enough to be templyraemoved from sodium under gas cooling for
the move to the Fuel Storage Facility (FSF). TBE I5 a 466 position sodium filled vessel
located off the Reactor Service Building outsidea@fitainment. Here the fuel continues to decay
until it is cool enough to have the sodium washiéd Ibis then can be placed in dry storage or
shipped for processing. Dry storage modules haldrsseven fuel elements and normally are
placed on an outdoor pad within a security fence.
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Fast Flux Test Facility — Power Addition, Stone ¥viebster Engineering Co., 1987 (recap)

In 1983, the Department of Energy (DOE) reques$tedtestinghouse Hanford Company (WHC) to
explore the possibility of converting the wastet fieen the operation of the Fast Flux Test Facility
(FFTF) into electricity using the technology deyeld in the Liquid Metal Reactor (LMR) program.
The result of that study was a conceptual desagretmfirmed the technical feasibility and the poéd
economic attractiveness of a power generationiaadiit the FFTF.

Based on these results, in 1986, the City of Richiegether with thBenton and Franklin County Public
Utility Districts, proposed a detailed evaluatidithe feasibility of a utility-owned generation ildg at the
FFTF using the steam generators developed fortie This proposal led to a Cooperative
Agreement between DOE and the three southeasteshingfton utilities which called for the
development of an advanced conceptual design (A@D)cost estimate, plus plans for the financing,
power marketing and other considerations necetsdgtermine the practicality of the Power Additian

a privately-owned electrical-generation facility.

The principal condition for the FFTF Power AdditifFTF-PA) study was the design and
construction of a power addition, including any ifications required to the FFTF, would be privately
financed.

The primary tasks of the FFTF Power Addition sindyded:

1 Development of an ACD for the power generationti@ad the associated modifications to the existing
FFTF which together comprise the FFTF-PA.

2 Preparation of a detailed cost estimate and sehémithe construction and operation of the FFTF-PA
which includes the energy payments to the DOE andstimate of the cost of power from the
FFTF-PA.

3 Analysis of the operating characteristics of th@&Fmith the Power Addition and performance of
the necessary safety and environmental evaluatressure that the FFTF with the Power
Addition preserves the FFTF safety functions antiplies with applicable FFTF general design
criteria which were established during the origiesiew of the FFTF by DOE, the NRC staff and
the Advisory Committee on Reactor Safeguards (ACRS)

4. Determination of the appropriate legal entity tcncamd operate the power generation plant and
the legal and contractual arrangements betweenvther and operator of the power generation
plant and DOE.

5 Preparation of the plan for privately financing ttenstruction and operation of the FFTF-PA
and marketing the power output.

6 Evaluation of the economic and programmatic beniefiDOE from the construction and operation of
the FFTF-PA.

A cooperative Agreement was initiated in DecemlI886lproceed to a conclusion inconsistent
with the positive direction summarized in this regpo
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Summary

An in-depth review of the design was performed agigpants from the FFTF-PA project , DOE, the
LMR Advanced Design Studies, and the EBR-II fagilithis review confirmed that the design approach
selected for the FFTF-PA was technically sounccamsistent with LMR operating experience.

Preparations began for an in-depth cost estimgiposed by vendor budget cost quotations for major
components. The design was finalized when the/sagsessment document was issued by WHC, cost
reduction studies were completed by both WHC an&SVeind preliminary constructibility and schedule
assessments were completed by SWEC.

A comprehensive safety assessment of the Poweligkddias initiated, with objectives:

» To provide a comprehensive safety evaluation optbposed power addition and its interface with
the existing safe operating envelope of the FFTF.

* To support the safety review process of the FFTFa#RUAt0 provide to a potential owner a measure of
assurance that the design, as presented, will gomigl current regulatory requirements and that
DOE has successfully completed its review in aerare with DOE requirements and orders.

The results of the safety assessment were inctedango a formal report. An independent external
review was conducted by an ad hoc committee ofysakperts selected by DOE from the LMR
community. The results of the independent revideggther with the resolution of identified issues,
were presented to the NRC as an over check otittgiacy of the scope of the review and the review
process. This approach was provided a high defcemfidence that the potential public impact & th
Power Addition had been appropriately addressedramthe potential financial risk as a result of
safety considerations was acceptably low.

System Design

The existing main heat transport system (HTS)eHRTF consists of three essentially identicalisodi
cooled loops to remove reactor heat.

Each HTS is composed of a primary loop (the rea@ssel being common to all three loops) and a
secondary loop (the three secondary loops beinglstety separate from each other). Heat is
transferred from the reactor to the intermediatg Brchangers (IHX's) and then to the secondary
loops. The heat is currently rejected from thersgaxy loops to ambient air via forced air flow dump
heat exchangers (DHXs).

The FFTF-PA will install steam generators on twaha three secondary HTS loops. The third, or
east loop (which contains a tornado protected DMl)remain in its present configuration and thus
provide a dedicated emergency decay heat remdtal pasign Parameters are shown in Table 1.

Economic and programmatic considerations havatdictmaximum use of available LMR hardware,
the most important of which were the "hockey-stitikam generator components. Although these units
had not been fabricated, the long-lead materials ailable and the design documentation was
complete.
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The reference configuration for the FFTF-PA usesevaporator and one superheater module in each
secondary loop. In this configuration, the LMR stegenerator modules in the FFTF-PA will be
operating under conditions very similar to theigioal LMR design conditions.

The superheater and evaporator module were ta@edbin series with the existing DHXs. During

normal operation of the power generation plantPH& fans would be off and the air flow dampers
closed to limit heat loss from these units. Thisfiguration retained the proven capability of the
seismically qualified DHXs to provide the redundaetural circulation decay heat removal function in
response to design basis accident scenarios asmyae the current safety posture of the FFTFig th
area.

The steam generator building will be located with&nFFTF security area in close proximity to tnets

and west DHX's. The steam generators and assoeiiganent in the steam generator building will
remain in the custody of DOE and be operated byFf#€Fsonnel from the reactor control room. Power
generation equipment (turbine, condensate and fatedywumps, cooling towers, etc.) are operated
by utility personnel from a separate control roarthie power generation plant building. Since thER-F
does not depend on the facilities outside the isgtemce for any safety functions, this operatimage is
acceptable.

Table 1 Key FFTF-PA Design Parameters 100% Load

Parameter Value
Total Plant Duty, MWt 297.3
Gross Electrical Output, MWe (approx.) 118
Net Electrical Output, MWe (approx.) 110
Number of FFTF Loops Supplying PA 2

Superheater Steam Flow Rate, Ib/hr 514,800
Superheater Steam Outlet Temperature, °F 863
Superheater Steam Outlet Pressure, psig 1,750
Secondary Sodium Hot Leg Temp., °F 866
Secondary Sodium Cold Leg Temperature, °F 556

Schedule

The overall project duration from the start of dietbdesign to commercial operation was 48 months.
Major elements of this schedule include a 28-mamtistruction period and a 9-month period for fiieal
ins, startup and checkout operations. The critioalpletion path was through the procurement,
fabrication and installation of the steam genesdtdlowed by tie-in of sodium lines with the exigtFFTF
facilities, and operational testing of the steamegators and power generator equipment.
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Cost

The total design and construction cost was $158Miding financing costs. Financing costs were
included in the cost-of-power calculations. The basis assumed start of design October 1, 1988,
construction started September 1989 and commepaahition began October 1992.

The direct cost portion of the estimate was setgdgato two categories; work outside the FFTF
protected area identified as Power Generation &mhTransmission Facilities and work inside thefFF
protected area. The total cost for the Power Gimeflant was $77M. For the FFTF Modificatiorg th
total cost was $81M.

Conclusions

Theresults of the ACD study established that the Péwdition is both technically feasible and
economically attractive. Safety and environmergakats appear to present no significant concenes. T
estimated capital cost resulted in a cost to paatierof less than $1800/kWe which was very
competitive with contemporaneous utility estimdgesiew generation capability. In summary, the
ACD study confirmed that the FFTF-PA would be \@adohd cost effective.
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Legal and Policy Issues for Reactivation: Amend thdanuary 19, 2001 ROD
Background: ROD Amendment Requires Supporting NEPADocumentation

The National Environmental Policy Act, 42 U.S.Ccfians 4321-4370d (“NEPA"), requires
Federal agencies to consider any proposed majaré&legiction within the context of how that
action will affect the environment. If the actishmay have aignificantimpact on the quality of
the environment, then the proposing Federal agsn@quired to draft an Environmental
Assessment (EA). The EA will conclude the actippstentially does or does not have a
significant effect on the environment. If the prepd action(s) are found to potentially significant
effects on the environment then NEPA requires pedfmn of an environmental impact statement
(EIS).

An EIS document requires detail of high qualitynfronultiple sources. Accurate scientific
analysis, expert agency comments, and public sgratie essential components. The purpose of
the EIS and its detailed nature is two-fold: fitetensure that the proposing agency is well
informed about the environmental impacts of thekigsions; second, to offer other government
agencies and the public an opportunity to partteipathe information process. This second
purpose affords the proposing agency and all dthierested parties an opportunity to gain a
broader perspective regarding considered actidms.dpportunity makes it more likely that the
purpose and policy of NEPA will meet the letter apitit of the law. This process has been
defined by the courts as the “hard look” test.

NEPA only requires agencies to scrutinize the emvitental effects of considered actions. The
statute does not direct a specific outcome evan EIS could suggest one particular action is
definitively more environmentally desirable thahetconsidered alternatives.

Nuclear Infrastructure Programmatic Environmental | mpact Statement (NI PEIS)

Pursuant to NEPA, DOE in December 2000 publisheBI&rthat addressed the nation’s nuclear
infrastructure titled FINAL Programmatic Environmental Impact Statementccomplishing
Expanded Civilian Nuclear Energy Research and Dmprakent and Isotope Production Missions
in the United States, Including the Role of thetFhgx Test Facility”(NI-PEIS) (DOE/EIS-

0310). The document’s title refers to DOE’s maadanission as stated in the Atomic Energy
Act of 1954 (AEA 1954). This legislation lists D@Ehree missions as 1) undertaking research
and development activities related to developménticlear power for civilian use; 2) ensuring
the availability of isotopes for medical, induslkriand research applications; and 3) meeting the
nuclear material needs of other Federal agencheslégislation also emphasizes that successful
execution of these directives is crucial to théamas national security.

The title for the NI PEIS makes specific referetwéhe Fast Flux Test Facility (FFTF). The
FFTF is explicitly mentioned because it is the dialgility in DOE'’s infrastructure that can meet
the needs of all three missions.

The NI PEIS’s introduction evaluates how well DOE3gsting nuclear infrastructure supports
the missions specified in the AEA of 1954. The doeunt concludes that in recent decades
DOE'’s nuclear facility infrastructure has diminishgue to shutdown of facilities. Facility
shutdown has hampered DOE'’s ability to satisfyeéasing demands.
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This conclusion is consistent with the findingdtué Nuclear Energy Research Advisory
Committee’s (NERAC) basic findinghe capabilities of currently operating DOE facilities
could not meet projected U.S. needs for nuclear matial production and testing or research
and development.

The NI PEIS (2000) addresses six alternatives. 'B@eeferred alternative was to apply its
existing infrastructure. DOE concluded that therent infrastructure would serve the needs of
the research and isotope communities for the “sexeral years.” The alternative for the longer-
term future was development of a conceptual desigan Advanced Accelerator Applications
(AAA) facility. This facility would be used to eltzate spent fuel transmutation and conduct
various nuclear research missions. Regarding#ié&-FDOE chose to permanently deactivate
the facility.

Energy Secretary Bill Richardson’s NI PEIS Responselanuary 19, 2001 ROD

Energy Secretary Bill Richardson, on January 1912@sued a Record of Decision (ROD)
based upon the NI PEIS (2000). Secretary Richardsormmarized conclusions from the NI PEIS
including that the FFTF would be permanently deattid. Rationale specified in the ROD for
deactivation of the FFTF was,

“Given that other existing facilities can meet D@Hiear-term needs for isotope production and
research, the Department believes that it shoukgshits funds in enhancing its existing
infrastructure and exploring the potential of a nAWA facility as a long-term option to meet US
research needs.”

Secretary Richardson’s ROD reflected recognitiothéuncertainty of the future, particularly
with regard to the usefulness of the FFTF. His Rs&fdded, “DOE recognizes that significant
uncertainties remain regarding the future of redeand isotope production activities that could
justify operation of the FFTF.”

Technology Shift: Initiative (AFCI) with Emphasis on Fast Reactor Transmutation

Secretary Richardson in his 2001 ROD stated tligtstructure needs could be met by
“exploring the potential of a new AAA facility asleng-term option to meet US research needs.”
New AAA infrastructure became an insufficient optidue to cost ($280 billion) and technology.
This conclusion was made by Secretary Richardsarcsessor, Secretary Abraham, on March 6,
2002 in his testimony before the House Energy aadeWAppropriations Subcommittee and
described in DOE’s September 2002 report “Advartagel Cycle Initiative: The Future Path for
Advanced Spent Fuel Treatment and Transmutatiord®els.” This 2002 report encapsulates
demonstrable shifts in Administration policy relatito transmutation research, development and
implementation.

The major policy shift was accelerators to fastteas as recommended by NERAC's
Subcommittee on Advanced Nuclear Transformatiorhfielogy. The Subcommittee chaired by
Nobel laureate Burton Richter gave recommendationsistent with current GNEP direction: to
achieve targeted benefits from transmutation oftegdast spectrum reactors are required.
Demonstration scale proof-of-performance of thes@aaced technologies will require new fuel
fabrication and fast spectrum test facilities.
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Dr. Richter’s visionary recommendations have subsestly been reflected in the Energy Policy
Act of 2005, and the present Administration’s GNEBgram. The FY 2007 Energy and Water
Development Appropriations bill addressed the Gldhaclear Energy Partnership (GNEP).
Senate Committee Report 107-274 for H.R. 5427:

Global Nuclear Energy Partnership. — The CommiReeognizes and

appreciates the considerable investment this adtration has made in this area

and supports efforts to close the nuclear fuelecydt is imperative that the

Federal Government support long-term researchstmogier ways to reduce the

amount of nuclear waste and recycle the vast anwfunitapped energy that

remains in the current once-through nuclear fuelecy Faced with the reality of

long-term storage needs and the fact that our Nadianlikely to permit and

license more than one permanent repository, outditesnative is to vastly

reduce the amount of waste, the heat content,rendatliotoxicity of the spent

fuel before permanent disposal. The Presidenpt@ssed the Global Nuclear

Energy Partnership as a multi-pronged technicataguh to close the nuclear

fuel cycle and encourage the recycling of uraniueh @estruction of long-lived

actinides through advanced reactor technology.bliuget supports the

development of recycling technologies that haveoghyortunity to enhance the

proliferation resistance of existing recycling eparation technologies.

Drivers for the post-2000 technology shift inclutle need for a sustainable fuel supply and the
capacity and siting of repository facilities. Tédsting one pass, LWR fuel cycle requires an
expansive repository volume and an unsustainable@se in uranium mining extraction.
Drivers are predicated on economic timing.

The present economic and political cost of sitiddigonal repositories is prohibitive, and the
demand for domestically supplied fuel (nuclearthieowvise) has increased dramatically. The
major benefits of the closed fuel supply come freeycling of the spent nuclear fuel to recover
the beneficial energy and to segregate the snaaltiém of toxic elements. The sustainability of
the closed cycle reduces the isolation burden thatha single repository is sufficient, and
ensures a domestically sustainable nuclear fugllgup

Procedures for Amending a Record of Decision

The circumstances affecting major Federal actibasmay have a significant impact on the
quality of the environment are likely to be contimyy change and evolve, and NEPA and DOE
have procedural provisions that address these elsahfEPA created the Council on
Environmental Quality (CEQ) regulations for implemtiag NEPA (40 CFR 1502.9(c)) and DOE
NEPA regulations at 10 CFR 1021.314.

DOE similarly recognizes the need for decision mgKlexibility to accommodate technological
and policy shifts, and future uncertainties. DOBw$ multiple RODS for a single EIS, and
subsequent RODs can be drafted and executed fseguént environmental assessments (EAS),
supplement assessments (SAs), and supplemental EISs

The Secretary of Energy has the authority to daatt execute subsequent RODS at (@0l CFR
1021.315(e)). The only limitations for change arecpdural. Preceding documentation, with
particular emphasis on the original EIS, shapep#rameters for subsequent decisions, in
particular RODs. The Secretary must limit the sabjeatter of subsequent RODS to
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environment impact issues addressed in previougndetation. Each issue addressed in a ROD
must have been subject to the “hard look” testireduby a properly drafted EIS.

Amending the January 19, 2001 ROD to Direct Restamf the FFTF

Pursuant to NEPA and CEQ regulations, the SecrefaEnergy can amend the January 19, 2001
ROD provided the addressed issue was initiallyewwed in the NI PEIS. The NI PEIS reviewed
the status of the FFTF for continued operatiomsitéid operations, and restart to full capacity.
Amending the initial ROD from status of permanesactivation to restart is squarely within the
parameters of the NI PEIS.

Further support for this conclusion can be founthenROD itself. Under “Summary of
Environmental Impacts” for the Secretary’'s RODt@taed that none of the alternatives considered
in the NI PEIS would have a significant environna¢minpact in any major area of concern.
Specifically, the ROD states:

“The only resources area that could be signifigeimipacted by the
implementation of any of the alternatives is watsg associated with the
construction of new facilities. . . The largesteeffon air quality would also
occur during construction activities. .. . Nondlof alternatives would have had
significant impact on regional economic areasNone of the alternatives at
existing candidate sites would have had a sigmifieffect on land use, visual
resources, noise, water quality, geology and sedslogy, cultural resources and
environmental justice.Hazardous waste generated under any of the altemest
or combination of alternatives could have been ngaalaunder the Department’s
existing waste management infrastructureEnvironmental impacts, including
human health and safety, transportation, socioeauns, and environmental
justice were estimated to be small for all of thteraatives and did not provide a
reasonable basis for discriminating among altermes” (Author’s italics.)

In summary, the NI PEIS (2000) gave a “hard loakali potential environmental impacts
associated with all alternatives for the FFTF:agsteactivation, and continuation of present
conditions. The document reported, and the subsed@D concluded that environmental
impacts were estimated to be small for any of thesidered alternatives. Impacts were
sufficiently minimal to conclude that the environmte impact analysis did not provide a
reasonable basis for making a choice among alteesaiGiven this information, no additional
EIS is needed for restarting the FFTF. The subsgcgiep is a procedural one: Amend the
January 19, 2001 ROD to restart the FFTF.
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1.0 Safety Analysis and Assessments

Review of FFTF FSAR and Safety Basis Documents

FSAR

The FFTF FSAR was originally prepared to the gum provided in NRC Regulatory
Guide 1.70, “Standard Format and Content of Safelysis Reports for Nuclear Power
Plants-LMFBR Edition,” February 1974. The LMFBRI#ah is typical of the FSAR
format and content guideline for Light Water Reesfaresented in RG 1.70 Rev 2 issued
in September 1975 and Rev 3 issued in November i @Bommercial Nuclear Power
Plants. Since the FFTF was exempt from licensimgFFTF FSAR was submitted to the
NRC by the Department of Energy for review andrimvmle advice regarding safety
issues and the adequacy of the FFTF design. @&hisw was completed prior to plant
operation. The NRC issued NUREG-0358, “Safety &atbn Report related to the
operation of Fast Flux Test Facility,” August 198 Supplement 1, May 1979,
summarizing the result of their review and condusi

Since deactivation, the FFTF staff has updated8¥®R to be consistent with the current
plant condition as it proceeds to eventual decormsioméng. This activity has resulted in
removal of a significant amount of information fraghe FSAR. Although the

information is not lost, the FSAR would have toupelated to reflect the plant condition
at startup and any new mission requirements apjatepr addressed. In addition, Site
Characteristics described in Chapter 2 would beatgatito reflect changes in such topics
as population distribution, nearby industry andenatlogy. NRC reviews, if requested
to support startup and continued DOE regulatioasopart of a transition to an NRC
licensed operator would be more efficiently comgidieif the FSAR is closely formatted
and the content level is similar to those for comuiaé nuclear power plants.

RG 1.181, Rev 0, “ Content of the Updated Finae8aAnalysis Report in Accordance
with 10 CFR 50.71(e),” 9/1999, endorses the udekif98-03 for the purpose of
periodic updating and revising the FSAR. This RGvjales guidance for updating the
FSAR within the framework of those Regulatory Gaiaéhich describe the required
content of FSARs and would be used during the upglarocess.

Technical Specifications

The Plant Technical Specifications (TS) are cutyantluded as Chapter 17 of the
FSAR. This document has also been updated tacteéfle current status of the plant and
would have to be reconstructed. The format andetarof the current TS is similar to
those that existed for a commercial nuclear povaartpn the early 1980s. (Commercial
plant Technical Specifications were removed fromESAR submitted at the time of
license application and issued by the NRC as pgdheofacility Operating License. They
no longer reside in the FSAR and changes are dtadrnm accordance with 10 CFR
50.90, Application for amendment of license or ¢argion permit.) Beginning in the
1990s, most if not all commercial plants implemdrael echnical Specification
Improvement program based on a series of NUREGrdents issued for each type of
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reactor and manufacturer (NUREG-1430 through 1434js improvement program
greatly enhanced the TS by focusing on the riskisagnt issues while moving less
significant but important specifications to a TeclahRequirements Manual (TRM).
Separate bases documents were also created foSthad TRM. The result was a series
of documents that were easier to apply in the diperaf a plant. The FFTF TS would

be upgraded to the format and content affordedheyrhprovement program.

Design Bases (Safety Bases)

Design bases information included in the FSAR wassistent with RG 1.70 guidelines.
This information was structured after a seriesamfusnents prepared for the FFTF called
‘System Design Descriptions.” A review of the legédetail included in the FFTF

FSAR showed detail similar to commercial FSARshaf same time period. In the 1980s,
the NRC has found that as a result of differen¢lewf content and information from one
facility to another, the FSAR, by itself, did natemjuately describe the facility design
bases. This deficiency was caused by lack of ligoipdating facility FSARSs to reflect
changes or incomplete and inconsistent design hafemation in the original FSAR.

As a result the industry was weak in the abilitydtrieve, interpret and understand their
plant design bases. The problem was further inggday staff turnover due to attrition
and retirement and resulted in a loss of impoftstorical background for the facility.
Consequently, licensees were encouraged to prepargn bases documents to address
the lack of accurate and readily retrievable deb@ges information. The industry
responded by initiating design bases reconstitytrmgrams. FFTF restart would include
a design bases reconstitution program to replaeceuflrent System Design Descriptions
(SDD) with a more comprehensive Design Bases Doougi#EBD). In addition to a
comprehensive design bases, the DBD would provigpating design information.

The supporting design information consists of detadesign information that provides a
full understanding of the design bases either tyrec by reference, e.g., safety analyses,
calculations drawings, etc. The DBD can then leelus support updating the FFTF
FSAR.

RG 1.186 Rev 0, "Guidance and Examples for Idemtifyi0 CFR 50.2 Design Bases”,
December 2000, endorses Appendix B to NEI 97-04eRder 2000. Appendix B
provides an acceptable approach to the preparatidrcontent of design bases
documents. The relationship between the Desige®8&upporting Design Information,
FSAR and Licensing Basis (Similar to DOE AuthoriaatBasis) is shown on the figure
below taken from NEI 97-04, Revision 1, "Design Ba®rogram Guidelines,” February
2001. NEI 97-04, Revision 1 includes Appendix Byvisimber 2000.
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10 CFR 50.2 Design Bases Relationships

Design Bases
Design Bases Functions
<Design Bases Values

Supporting Design Information

UFSAR

Licensing Basis
(Docketed material)

2.0 Regulatory Oversight
NRC Regulated Facility

Background
The FFTF was designed, constructed and operateccordance with DOE regulations

and/or certain NRC regulations in effect at thaueti Typically, the NRC regulations
applied were identified in DOE Orders or Guideseseptable for implementing DOE
regulation. Prior to operation, DOE requested thatNRC provide advice and guidance
regarding the adequacy of the FFTF design and tealhspecifications to ensure safe
operation. The NRC (including the Advisory Committon Reactor Safety (ACRS) and
various NRC consultants) reviewed the design oRREF and concluded that the
guidance provided by 10 CFR 50 Appendix A, GenBedign Criteria for Nuclear

Power Plants, modified where necessary to includgue LMFBR technology, provided
an adequate basis for the safety evaluation of FHTHe NRC concluded and
documented in the FFTF Safety Evaluation Repoat, ttiere is reasonable assurance that
the FFTF can be operated without undue risk tgthsic.

Regulatory Approach

Regulation of the FFTF under the NRC represenialalesoption for providing federal
oversight for plant operation. This option wouldshlikely occur if the facility were
leased to an independent entity that would openademaintain the facility in the
performance of its operational mission. It coukbae applied if the facility is operated
under contract to a private entity. To accompligh objective, an agreement between
DOE and NRC would establish a separate regulatoitywithin the NRC Headquarters
and Regional Offices. This NRC unit would requianing on LMFBR technology and
the original design basis for the plant and suppgmacilities. DOE and NRC would
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establish agreements and understandings with respte specific DOE Orders, Guides
and other regulations that would remain in effectuse by the NRC to support their
regulatory oversight. For the most part, to becanNRC regulated facility, NRC would
apply NRC regulatory guidance to the facility ahd EFFTF would in effect meet the
intent of NRC licensing requirements if not becaafelly licensed facility. DOE would
continue to provide regulatory oversight for anylFRactivities that are established to
restart the plant until the NRC regulatory unitniplace to assume the regulatory
responsibilities.

If leased to an independent entity, that entity inayequired to obtain a license to
possess source material and special nuclear mateaecordance with the requirements
of 10 CFR 30, 10 CFR 40 and 10 CFR 70 if controlddonger maintained under the
provision of existing DOE Orders.

As a benefit to the overall GNEP, the NRC regulatarit thus established would be in
place to support the siting, design, constructioeh @peration of the Consolidated Fuel
Treatment Center (CFTC), referred to as the Nudfe@t Recycling Center and
Advanced Burner Reactor (ABR), referred to as thegakhced Recycling Reactor, two
additional major facilities within the GNEP complex

A very important part of current NRC Regulatory @it and implementation of new
regulations relies on the existence of a livingatmlistic Risk Assessment (PRA) for
the facility. In 1988, the NRC initiated actiory, issuing Generic Letter 88-20 dated
November 23, 1988 and later supplements 1 througgbiiring all commercial nuclear
power plants to prepare Individual Plant Evaluai@i?E) addressing the risks associated
with the operation of the plant. The commercialnpllPEs were submitted to the NRC
for their review and subsequent acceptance as falithe facility. These IPEs are being
maintained and updated and are being used to ingpiemany risk based regulations at
each plant. A PRA was prepared for the FFTF at#me time using the Generic Letter
guidance. To effect an efficient and safe ancibét operation of the FFTF under NRC
regulatory oversite will require updating the FFFRA and submitting it for NRC
review. This action is important to gain accepeafar utilization of many recently
issued NRC issued risk based regulatory guides.

3.0 Implementation

Implementation would focus on revising and updagripting programs and procedures
to conform to the NRC regulations and guides or Diders and guides as agreed to by
the NRC and DOE. Several of these programs acesied.

Programs
Several programs and processes established torsuppal FFTF operation were

examined by the NRC prior to plant operation teedwine if they were consistent with
requirements established for commercial light wedactors. One of these programs, the
Operational Quality Assurance Program was estadaligh accordance with DOE Orders.
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This program and its associated implementing pro@dwere evaluated and found to
address the criteria of 10 CFR 50 Appendix B andikglementing NRC Regulatory
Guides in an acceptable manner. Since deactivafitme FFTF, certain changes have
occurred in the NRC approach to implementing qualgéisurance at commercial nuclear
plants. Examples are noted in the applicatiomoofimercial grade dedication and
corrective action. The current FFTF Quality AssiseaProgram and implementing
procedures would be evaluated and updated to ¢UMRE requirements, guidelines and
approved standards.

Another program evaluated to support FFTF operatias the Emergency Plan. The
Emergency Plan was found to include all of the elets required for commercial nuclear
power plants as detailed in 10 CFR 50 Appendix é&the plan followed the format
prescribed in Regulatory Guide 1.101. This progesna implementing procedures
would be reviewed and conformed to current NRC irequents and guidelines while
continuing as a part of the Hanford Site Emergdfley for DOE-RL owned facilities.

Recent Regulatory Guides

Many NRC Regulatory Guides were applied duringdesign, construction and
operation of the FFTF. These guides were typiadiytified in DOE Orders and the
FFTF FSAR. The NRC is continually updating aneasing new Regulatory Guides
(RGs) to address industry issues and concerns.reMons to previously applied RGs
and new RG issued since startup will be evaluatedpplicability to FFTF. The
regulatory guides can be accessed at the followsly site:http://www.nrc.gov/reading-
rm/doc-collections/reg-guidesiTable 1, provides a list of many of the recemfuiatory
guides that the commercial industry is using oruses] to address these issues and
concerns.

Many of these RGs provide a cooperatively develdpR&/industry approach to
resolution of the issues addressed in the RGielNRC becomes involved in the restart
of FFTF either as the sole regulatory unit or inaart with a DOE regulatory unit, these
topics will most likely have to be addressed anpgl@mented to gain NRC acceptance.
The extent to which they are addressed and theremgents implemented will depend on
the unique characteristics of the FFTF and otharlnefacilities when compared to a
commercial LWR. However, the concepts includedimieach will remain appropriate.

This list is not intended to be complete. Othgpamant RGs may be identified and new
RGs of interest may be issued as the FFTF resttvitees are accomplished. Interaction
between DOE, NRC and a future operator will helpstablishing the appropriate
approach to take on these issues.

Documents Included in a License Application

10 CFR 34 defines the technical and administraiperating documents that are
typically submitted as part of an application faraperating license. Several of these
documents were prepared and submitted by DOE Yioeweby the NRC to support initial
operation. These documents will become a sigmfipartion of the plant licensing
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bases and key in establishing a basis for NRC Ré&gal The discussion on “Processing
Basis Documents” identifies those documents thatygically part of the license
application. Most of these documents and prognasre prepared to support initial
startup and operation of the FFTF. New requireexisting documents and programs
would be prepared or updated to current regulajiodelines and requirements as agreed
to by DOE and NRC.

Licensed Operator Training

Operator training and qualification would be regdito support plant restart activities.
For a commercial nuclear power plant, the basiairemqents for this activity are
described in 10 CFR 50.120, Training and Qualifacabf Nuclear Power Plant
Personnel. RG 1.8 Rev 3, “Qualification and Tnagnof Personnel for Nuclear Power
Plants,” is the primary RG for implementing thisREFRG 1.8 endorses ANSI/ANS-3.1
1993, “Selection, Qualification and Training of Bamnel for Nuclear Power Plants.” 10
CFR 55, Operator’s Licenses, specifically describesrequirement for a systems
approach for the requirements of Operator and $&temt Operator Training. The
Institute of Nuclear Power Plant Operations (INP@vides an acceptable systems
approach to training and provide accreditation ¢hiidensees training program meets the
regulatory requirements. The two primary INPO dueats for this purpose are: INPO
02-001, “The Objectives and Criteria for Accredaatof Training in the Nuclear Power
Industry” and INPO 02-002, “The Process for Acctaiiion of Training in the Nuclear
Power Industry.”

Plant Simulator Facilities

10 CFR 55.46 describes the requirements for a Biamtlator Facility. The existing
FFTF simulator facility would be updated to meet thquirements of 10 CFR 55.46 for a
plant-referenced facility and will accurately siatd plant operation and response. The
NRC would be involved in approving the facility aisl use in conducting licensed
operator training.
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Table 1 Regulatory Guides

Regulatory Guide

Comments

RG 1.78, Rev 1, "Evaluating the
Habitability of a Nuclear Power Plant
Control Room During a Postulated
Hazardous Chemical Release,” 12/2001

Guidance for ensuring the Control Room
will remain habitable following postulated
release of chemicals, process streams a
radiation on site, on highways and adjact
facilities is provided. (Adjacent facilities
would include Columbia (EN), highways,
and other DOE facilities on the Hanford
Reservation.) This RG is used in
conjunction with RGs 1.194 and 1.196
listed below.

RG 1.91, Rev 1, "Evaluations of

Explosions Postulated To Occur on
Transportation Routes Near Nuclear Pov
Plants,” 02/1978

ver

This topic is associated with potential for
damage to plant facilities.

RG 1.97, Rev 4, "Criteria For Accident
Monitoring Instrumentation For Nuclear
Power Plants,” 06/2006

This RG provides guidance on the
parameters monitored and accuracy for
instrumentation that is required for event
and accident monitoring. The instrument
play a major role in providing information
to the emergency response organization
and NRC/DOE under ERDS.

S

JJ

RG 1.114, Rev 2, “Guidance to Operator
at the Controls and to Senior Operators i
the Control Room of a Nuclear Power
Unit,” 05/1989

> O

RG 1.155, Rev 0, "Station Blackout,”
08/1988 (Issued June 1988, reissued
August 1988 with corrected tables)

This RG Implements 10 CFR 50.63, Los$

of all AC Power, and the requirements to
ensure the plant can be safely shutdown
and maintained in a safe shutdown

condition until AC electrical power can be

restored. The FSAR should reflect the
analysis of this event.

D

D

RG 1.160 Rev 2, "Monitoring the
Effectiveness of Maintenance at Nuclear
Power Plants,” 03/1997

RG 1.182 Rev 0, "Assessing and Manag
Risk Before Maintenance Activities at
Nuclear Power Plants,” 05/2000

Implements 10 CFR 50.65, Requirement
for Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants.

(This CFR is commonly referred to as the

ngaintenance Rule). The RG endorses
NUMARC 93-01, Rev 3, July 2000 as an
acceptable implementation method.
Implementation draws on the plant PRA.

[92)
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RG 1.181, Rev 0, "Content of the Updated\EI 98-03 is endorsed for the purpose of
Final Safety Analysis Report in periodic updating and revising the FSAR
Accordance with 10 CFR 50.71(e),” It provides guidance for updating the
09/1999 FSAR within the framework of guides
which describe the required content of the
FSAR
RG 1.186, Rev 0, "Guidance and Examp|ddEl 97-04, Appendix B, dated Novembet
for Identifying 10 CFR 50.2 Design 2000 is endorsed as an acceptable method
Bases,” 12/2000 for identifying design bases.
RG 1.187, Rev 0, "Guidance for 10CFR 50.59 was revised in 1999. The
Implementation of 10 CFR 50.59, Changesriginal intent of this rule, which was to
Tests, and Experiments,” 11/2000 identify those changes which require NRC
approval, was clarified. The old NSAC-
125 concept of “Safety Evaluation” was
removed from the implementation
processes. NEI 96-07, Rev 1 is endorsed
as an acceptable method for
implementation. (The determination of
whether an activity is safe is performed
during the appropriate change process and
not during the 50.59 Review Process.)
RG 1.194, Rev 0, "Atmospheric Relative | Guidance on determining atmospheric
Concentrations for Control Room relative concentration (Chi/Q) values in
Radiological Habitability Assessments at| support of design basis control room
Nuclear Power Plants,” 06/2003 radiological habitability assessments at
nuclear power plants is provided. The RG
endorses the use of a computer code,
ARGON 96, as an acceptable methodolagy
for determining Chi/Q.
RG 1.196, Rev 1, "Control Room This RG establishes the requirements for a
Habitability at Light-Water Nuclear Power program to continually ensure that control
Reactors,” 01/2007 room envelope habitability is maintained
following plant modifications and does not
degrade during normal operation.
RG 1.197, Rev 0, "Demonstrating Contrgl Periodic testing methods for the control
Room Envelope Integrity at Nuclear Poweroom habitability envelope are provided to
Reactors,” 05/2003 ensure the habitability descriptions and
analyses documented in the FSAR remain
valid.
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RG 1.201, Rev 0, "Guidelines for This RG implements 10 CFR 50.69 by
Categorizing Structures, Systems, and | providing a method for establishing the
Components in Nuclear Power Plants safety significance for structures, systems

According to Their Safety Significance,” | and components (SSC). The determinatipn

05/2006 uses the plant PRA and allows alternate

approaches for such requirements as
inservice inspection and testing for certain
categories of SSC.

Licensing Basis Documents

1.

Operating License. Draft prepared by the L$een Reviewed and issued with
conditions, if any, by the NRC.

. Final Environmental Statement--Updated to otféay change in mission.

Final Safety Analysis Report, 10 CFR 50.34(bhe Updated FSAR shall be
evaluated against the Standard Review Plan (SR&fjent on either May 17, 1982 or
the SRP in effect six months prior to the applmai{l0 CFR 50.34(h)). 10 CFR 100
provides additional information on Site Criteripiyally addressed in FSAR
Chapters 1 and 2.

Physical Security Plan and Safeguards Contmgetan, 10 CFR 50.34(c) and (d).
These documents and the facilities will have tapéated as required to include
changes in NRC requirements.

Emergency Plan, 10 CFR 50.47

In addition to the licensees Site Emergency PIGrCER 50.33(g) requires that, as
part of a licensee application, the applicant shiatimit radiological emergency
response plans of the State and local governmentities that are wholly or partially
within the plume exposure pathway Emergency Planpdione (10 mile radius) as
well as plans for of State governments wholly attipfly within the ingestion zone
pathway (50 mile radius).

Operational Quality Assurance Program (OQAFAD)CFR 50 Appendix B, 10 CFR
71(g), Transportation Packages and 10CFR 72(h¢peadent Spent Fuel Storage

The OQAPD describes the program(s) and controtsaticbe in-place to address
each of the 18 Criteria identified in 10 CFR 50 Apgdix B. In addition it defines the
gualification requirements for Quality Assuranceddenel, identifies the quality
affecting regulatory guides and standards commttiexhd the licensee position
associated with each of them, and establishechttependent review groups, both on
and off site that will be established to reviewralitters of nuclear safety.

. Technical Specifications (TS) and Bases (T3B)CFR 50.36(a).
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The format for and content of the TS and TSB aowided by reference to a NUREG
for the specific LWR type involved. The NUREG delses a TS Improvement
Program which allowed changes in the format andesurof the original NRC TS
that were issued as part of the Operating Licefi$e TS Improvement Program
separated the TS into four documents. The TS, resvapart of the license and
changes are controlled by the requirements of 1R 8890, 10 CFR 50.91 and 10
CFR 50.92 and are submitted to the NRC for approVake TSB became a separate
document controlled by the provisions of 10 CFRS80.In addition, two new
documents called the Technical Requirements MafiiRiM) and TRM Bases were
created. These documents include those old fospetifications that were
determined to be less significant. Changes td R and Bases are controlled by
10 CFR 50.59.

The Administrative Controls Section of the TS irt#8 the requirements for several
supplemental programs and processes. Severasdglprograms are required by
other provisions of 10 CFR and the requirementsHese programs are more
specifically described in the TS. Some of the peiogs may be completely described
in the TS and others may become separate docuniémg.are:

o Offsite Dose Calculation Manual (ODCM)

o0 The TS describes the requirements for the ODCNs ifsued as a
standalone document and implemented and contribiledigh separate
procedures.

o0 Primary Coolant Sources Outside of Containment

o Includes Preventive Maintenance, Inspection aneghatted System
Leakage Testing

o0 The requirements are implemented and controlleseparate procedures

o0 Radioactive Effluent Controls - Replaces 10 CFRB6(h), Environmental
TS

o0 The TS requirements are contained in the ODCM amplamented and
controlled through separate procedures.

o Component Cyclic or Transient Limit-Fatigue Monitgy and Analysis

o The TS requirements are implemented and controfeseparate

procedures.

In-service Testing (ASME Section XI)

A standalone program plan is issued, implementeédcantrolled through

separate procedures

Ventilation Filter Testing Engineered Safety FeatdEPA

Implemented and controlled through separate praesdu

Explosive Gas and Storage Tank Radiological Momitpr

Implemented and controlled by separate procedures

Diesel Fuel Oil Testing

Implemented and controlled by separate procedures

Technical Specification Bases Control Program

Implemented and controlled by separate procedures

o O

O 00000 O0OO0o
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Safety Function Determination Program

An aid to operators for assessing system safettifumoperability
Primary Containment Leakage Testing 10 CFR 50 Agpeh

A standalone program document implemented and altedrby separate
procedures.

o O OO0

8. Technical Requirements and Bases Manual, NUREBdmprovement Program

9. Offsite Dose Calculation Manual (ODCM)

10. Containment Leakage Rate Testing Program, B &F54(0) and Appendix J

11. In-service Inspection Program, 10 CFR 50.55(a)

12. In-service Testing Program, ASME Section XI

13. NPDES Permit Not required for FFTF becauseewe surface water discharges

from the facility and none are currently plannédchange in mission could require
an NPDES Permit.
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ADVANCED BURNER REACTOR RISK DISCUSSION
THE ROLE OF FFTF IN REDUCING THE PROGRAMMATIC RISK

The U.S. Generation IV Fast Reactor Strategy, Déeer2006 ( DOE/NE-0130) presents the
United States strategy for developing a closedearduel cycle. This document describes the
proposed technology options, the role of the sodashspectrum reactor, and collaborations in
going forward to provide the United States witheatrgeneration nuclear power capability that
will last well into the next century. A key elemarif the strategy is based on a closed fuel cycle
that uses Advanced Recycling Reactors poweredtraittsmutation fuel.

DOE planning documents now indicate that a comrakpebtotype advanced recycling reactor
will be the predecessor to the production recycitaagtors, with both a power demonstration role
and a test bed role for transmutation fuel. Thgakng reactors will be a sodium cooled reactor
and initially fueled with a mixed-oxide core. Thevate sector would submit proposals to design,
construct and operate the recycling reactors.

The U.S. Generation IV Fast Reactor Strategy mikaskey points relative to areas that FFTF
can contribute to the GNEP programmatic risk reiduact

* “GNEP seeks to develop world-wide consensus...”

* “DOE's strategy for selecting a fast reactor tedbgyp has been revised to place more weight
on the probability of success of a near-term feattor demonstration project. Given the
prominence of GNEP and DOE's desire to optimizeutbe of appropriated funds, ..... ”

» “...considerable research and development is negessarder to achieve the Technical
Readiness level of ‘proof of performance’...”

» “Proof of Performance-The concept is known to lehmécally feasible, and there is
considerable performance data, but the economissadé up to commercial scale is
uncertain. Large-scale demonstrations on poridiise processes are performed, yielding
final performance specifications including statiatiassessments and initial indications of
economic performance.”

SECTION A FFTF-AN ADVANCED FUELS TEST AND QUALIF ICATION CENTER
The proposed role of the FFTF as a fuels and tedifigation center provides direct support to
DOE in successfully addressing these four key pad#ntified in the U.S. Generation IV
Strategy.

1. WORLD WIDE CONSENSUS

The U.S. Generation IV Strategy integrates theadh@tates with the international community to
develop the recycling reactors and associated atfasd cycle. FFTF can be a user test bed to
establish international consensus on a commereiabdstration recycling reactors. Testing of a
critical path item (transmutation fuel) can begih1i3 years earlier than with the new facility, and
may provide a broader spectrum of options with nsbagistical data. A technical decision such
as that required to provide an internationally atee closed fuel cycle that is intended to last
through the next century should have plentifulistiatl data. There is a risk that the prototype
reactor will be a compromise between power prodaciind testing, and cannot or will not be
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allowed to provide adequate statistical data fardgdecision making or for establishing
international consensus. The commercial prototypg have one of two concepts:

» The first concept is a power production facilitytiwgut closed loop test positions. This could
mean that transmutation fuel proof-of-performarests and materials margins tests may add
risk to the facility. If this were to be the caafter contract award, the testing may be
compromised to ensure low risk commercial powedpation with their facility.

» The second concept is for facility to have objextifor both commercial power production
and closed loop testing for transmutation fuels matkerials, in which case there may be
significant risk that either one or both of thebgeatives are compromised. These competing
objectives can lead to the compromising of oneatn lobjectives and result in erroneous
extrapolations on: how long it takes to design lamitl a true commercial facility; what a
true commercial facility will cost; the efficien@f operations, and; the design for the
transmutation fuel core leading to an flawed ihitare for the Advanced Recycling Reactor
(ARR).

2. IMPROVE THE PROBABILITY OF SUCCESS AND OPTIMIZEHE USE OF
APPROPRIATED FUNDS

The initial decisions in the GNEP program may dshliechnical commitments for a transition
to 20% of the U.S. nuclear plants to be AdvancecyBleng Reactors and eventually for up to
80% of the U.S. reactors to be fast reactors. HFEF and the 400 Area can provide a user test
bed for vendors who want to validate their proposa@, transmutation fuel concepts, and
materials/design-of-construction. By using the FFhe U.S., the international community, and
bidders on the ABR can have a higher standarded{dasign validation relative to engineering-
only validation that may be the basis for commemiatotype proposals. Therefore, there could
be less cost and schedule contingency (and ld9sthign will exist with out test data in vendor
proposals for that portion dealing with the evehttansmutation fuel role. Options developed
and advancements made in proliferation resistast &n enormously critical concern by the U.S.
and the international community, with FFTF testifioigs provides significant risk reduction
since vendor proposals can then be supported atadl and statistically significant test data.

The FFTF and the 400 Area Complex can providegiratted risk-reduction’ and optimize the

use of appropriated funds by providing a demoristratapability for not only testing
transmutation fuel within FFTF, but also by demasistg the remote assembly of the
transmutation fuel pins and subassemblies, andcnpdstrating the reprocessing of
transmutation fuel within the Fuels and Materiaksuiination Facility. This risk reduction

comes from: minimizing the requests for appropddtends for new shielded assembly and
reprocessing facilities and the associated ridkuoiiget cuts; minimizing the transportation of
tested assemblies to any new or existing pilotaegssing plant; and maximizing the likelihood

of obtaining statistical and validated data forisiens that lead to a robust and correct closeb fue
cycle.

In addition to providing proof-in-principle for tridosed fuel cycle using transmutation fuel, the
use of the FFTF and the 400 area complex may ditmifunding request for up to $1.5B for new
shielded facilities for transmutation fuel assemndoiy reprocessing demonstration; and for a
differential funding request of potentially moreath$5Bfor the difference between the cost of
upgrading the FFTF and a new commercial prototype.
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3. RESEARCH AND DEVELOPMENT NEEDED FOR PROOF PERFORMANCE
Sodium-cooled Fast Reactor (SFR) maturity is witkeat-oxide fuel and sodium cooling. FFTF,
a sodium cooled reactor, can provide statisticabfpof-performance for the immature portions

of the recycling reactor transmutation fuel optiansl performance, and material design margins.
This provides a life-cycle risk reduction to thes#d fuel cycle decision process. There can be
early life-cycle risk assessment and risk reduatibthe closed fuel cycle with FFTF because of
the FFTF test positions, thereby yielding additidimae by the U.S. and the international partners
to correct or refine closed-fuel cycle concepts deiils. The new facility approach may take up
to 15-20 years through licensing, design, constsacbaseline operation, and transmutation fuel
testing, to confirm the technical assumptions dmedengineering analysis of the proposed
transmutation fuel design. The FFTF (and the FFEBE positions and Interim Examination Cell)
can begin providing the statistical data for ttengmutation fuel cycle within 5-7 years to

confirm the assumptions and engineering analysibdth fuel design and performance, and
reprocessing design and performance. This differ@mtime of 10-13 years between FFTF and a
new facility to begin transmutation fuel testingthedule and cost risk reduction that is available
to the U.S. as ‘free’ schedule and cost contingency

4. PROOF OF PERFORMANCE

With FFTF, the transmutation fuel proof-of-perfomga experiments can be designed and built
now, and be made ready for testing just after FstaRup. With the prototype reactor the
transmutation proof-of-performance in-core experitagannot be designed and fabricated until
the prototype reactor is into the final design stagnd then there is risk that design changes will
render the experiments incorrect and they will niedale redesigned and re-fabricated unless their
design is not initiated until construction has begu

Also, an operating baseline will need to be estallil with the new facility prior to inserting test
assemblies. This could be 6 months to a year tiféestartup of the new facility. Additionally,
unless the facility is designed with hot cell exaation capability within containment such as
FFTF, the fuel test assemblies will have to coolujp to two years before they can be shipped to
a radiological laboratory. The FFTF, by virtuehafving a hot cell within containment, can
begin disassembling a fuel pin bundle immediatéigralischarge from the core. Removed fuel
pins can then be shipped to a radiological hotfoelexamination.

SECTION B FFTF- APROTOTYPE FOR THE GNEP ADVANCED RECYCLING
REACTOR

The discussion in Section A above identifies tremarthat the FFTF and the 400 AREA Complex
can provide risk reduction to the GNEP programdayiag as a test bed for transmutation fuel
assembly, and testing.

The FFTF can also reduce programmatic risk toitsedommercial recycling reactor by
providing continued operating experience on therieactor operations and the sodium-cooled
systems, and factoring this data into the designirements for the recycling reactor and the
subsequent cost estimates and uncertainty analystsese cost estimates. Provision of a power
generation capability on FFTF will establish adutial data and confidence in liquid metal-to-
water heat exchangers and their costs, maintemago@ements, and operating efficiencies to
further reduce risks to the U.S. GNEP progranis lielieved that this power production
demonstration can be structured to provide suffitaiata for the commercial recycling reactor



& LA
design. Previous studies and proposals have stiatithe addition of power production to the
FFTF is within the present industry capability asdot a technology development issue.
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Project Team

CBCG Staff

William J. Stokes, President, CBCG Mr. Stokes has over 30 years experience in the
management, systems engineering, construction eagng, and maintenance of nuclear and
conventional power generation facilities and sagettycal DOE non-reactor nuclear facilities.
He has extensive experience in identification, yaland delineation of programmatic and
systems requirements for complex new facilitiesieegying, retrofit or upgrade projects. Mr.
Stokes has applied his project management skitlse@rea of independent power development
projects, privatization of surplus DOE weapons clexpacilities and commercialization of
major DOE project initiatives, including two majomoposals to DOE regarding the FFTF
complex. BSME, Drexel Univ.

Peter W. Gibbons- Project/Program Manager with over 30 years dgpee and expertise
managing projects focused on technology developarethimplementation across the DOE
Complex and in Russia. Projects ranged in size Bomall teams in technology development to
integrated national technology programs. Mechar$gatem Cognizant Engineer for
Examination Cell and other equipment at FFTF foydars. BS Mechanical Engineering —
University of California, Berkeley

Carl G. Holder, MBA - Principal in New Horizon Technologies, Inc. (Nxla technology firm
specializing in isotopes, principally in gamma agms for medical products sterilization and food
irradiation. NHT recently completed an Initiativies Proliferation Prevention (IPP) project
investigating the availability, suitability and usEEuropium isotopes for gamma

sterilization. Has extensive work with Nationaviionmental Policy Act (NEPA) document
preparation.

James Madsen Over 40 years experience in project manageméarining, and control;

systems engineering management processes; develgpmglementation, and continuous
improvement of management information systemstesiia planning and balanced scorecard
development. Experience includes major projeceniergy, nuclear waste management, defense,
and aerospace industries. Worked with contraetodsconsultants to the Department of Energy,
Department of Defense, National Aeronautics ancc&paministration, and electric utilities.
Performed work in both consulting and employeesiolB.A. in Psychology - California State
University at Los Angeles, Los Angeles, CA (196B).S. in Management Science - West Coast
University, Los Angeles, CA (1971)

Michelle Sheffield, J.D., Ph.D- Licensed attorney in Texas and Colorado. Studiedical
ethics at the University of Texas Medical Branetught medical jurisprudence and participated
in grand rounds as a lawyer-bioethicist. BS CumdeadPolitical Science, Texas A&M
University. Ph.D. Management and Policy Scientesy. of Texas. J.D., University of Houston
School of Law. Ph.D. Univ. of Texas Health Scie@smter at Houston School of Public Health.
Doctoral Dissertation: “Occupational Beryllium Ebqure: Reconciling Federal Policies,
Regulations and Contractor Implementation Guidd3ratect Worker Health.” Other
publications.

Gerald Woodcock, MBA - Nearly thirty years at Hanford in management pradessional
positions. With Westinghouse Hanford, responditteseveral Contractor fee goals; Manager of
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Plans and Budgets; Manager of Inventory Plannirtg@montrol; Manager of Property
Classification & Accounting. Instructor in Systefsgineering, Washington State University
Tri Cities, 1997. Published in the Gonzaga Law Bevi American Nuclear Society Presidential
Citation. BS Industrial Technology, California R@lchnic University, 1966. MBA Finance,
United States International University (now Alliddiversity), 1971.

Subject Matter Expert Panel

Dave Lucoff, MBA Ph.D. - More than 30 years’ technical and managemeperence in the
nuclear industry. Prior to retirement (July, 20043s Site Area Director of the Test Reactor
Area (TRA) at the INEEL. Before joining INEEL in @9, Dr. Lucoff held technical and
management positions at the Hanford Site (20 year) the majority of his assignments
associated with the Fast Flux Test Facility (FFTE)ualified as "Operations Engineer” (OE) at
the FFTF prior to becoming the FFTF Operations MNanavhere he directed day to day
operations. Was Program Manager of the Advancedt@eProgram at Hanford where he led
efforts to identify new missions for the FFTF. tpsesition at the FFTF was Deputy Plant
Manager. Technical background is centered aroWiR design, safety, and performance. Was
involved in Core Design activities at the FFTF.nddrgraduate training and Ph.D. in Nuclear
Engineering, University of Wisconsin - Madison. KBUniversity of Washington (with
Honors) with concentration in Operations Managemefinerican Nuclear Society “Reactor
Technology Award,” 1997. The Award recognizeddisomplishments..."in introducing and
leading the development of fast and thermal reataty and control technologies."

William F. Brehm, Ph.D. - Thirty-six years at the Hanford Nuclear Sit@rking for several
different contractors in senior technical and mamagnt positions. Proven record at mission
accomplishment, staff development, and resourceageanent. Experienced accident/incident
investigator. Primary technical expertise is alkatals technology and materials/metallurgical
engineering. B.S., MIT, Materials Science; M. 8d &h. D., Cornell, Materials Science.

Sol Guttenberg- Twenty-nine years of various engineering managemositions at the FFTF,
encompassing the design, construction, startupppachtional phases of the facility. Also
developed the Project Office initial shutdown plaxgniogic and managed the Power Addition
Project proposal utilizing excess CRBRP steam geoes for electrification. Had the lead for
preparing the key Technical Information Documenrdupport of the FFTF Multi-Mission
proposal. B.S. in Chemical Engineering Cum Laddhes Polytechnic Institute of Brooklyn,
1955. Master's Degree in Mechanical Engineeringyéftsity of Pittsburgh, 1961.

Robert D. Leggett, Ph.D - Nearly 40 years in the nuclear field, beginnitigVestinghouse

Bettis working on the Nautilus - the world’s firsiiclear powered submarine - and ending as
Project manager of a $100 million a year LMR progi@ Hanford that included the FFTF and
many of the experiments being conducted in thalitiacAt Hanford, involved with numerous
technology exchanges with the United Kingdom, JaBavitzerland the USSR, and the European
community. Bachelor and MS degrees from Ohio Sttieersity. Ph.D. from Carnegie Institute
of Technology (now Carnegie Mellon) - all in Metatjical Engineering. Theses emphases were
in corrosion.

Jerry L. Straalsund, Ph.D. - Served most of his career in the areas of madédeand chemical
sciences associated with advanced energy systainaresses. Instrumental in testing and
measuring materials performance in fast reactor@mwments, particularly in the areas of
irradiation-induced creep and void swelling in miale. Management positions included Center
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Manager for the Materials and Chemical ScienceseCen Battelle Pacific Northwest National
Laboratory, and Manager of Materials Science arehiielogy for Westinghouse Hanford

Company. B.S. Physical Metallurgy, Ph.D. Enginagi$cience, Washington State University.
Selected Outstanding Senior in the College of Ergjiimg

James P. Waldo, P. E: Five years Manager of the FFTF Reactor Systerstine Responsible
for sodium fill of the FFTF plant, hot functiona&dting, plant-controlling procedures for the
initial power ascent, and full-power acceptancérngs BSME Montana State College, 1960.

Alan E. Waltar, Ph.D. - Currently Senior Advisor to Pacific Northwesatinal Laboratory
(PNNL), Richland, WA. Recently retired as DirectdNuclear Energy. Professor and Head,
Nuclear Engineering, Texas A&M University 1998 020 where he helped to build that program
into the largest Department of Nuclear Engineeiinpe nation. With Westinghouse Hanford
Company, leadership related to regulatory appsoaaltl subsequent operations at the Fast Flux
Text Facility. President, American Nuclear Socidt994-1995. He was elected a Fellow of the
Society in 1984. B.S.E.E., University of Washingt@961. M.S. Nuclear Engineering, MIT,
1962. Ph.D. Engineering Science, University of foatiia, Berkeley, 1966.





